~ The Galactic Center

X _ - ’la'b'orc,z_-.tory for testiﬁg physical processes near'hmssive_ black loles

A - =k R‘ein'hard GenZel,‘ Frank Eisenhauer & Stefan Gilllessen, MPE




The GC Legacy Program: Motivation
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SUMMARY

The black-hole model of galactic nuclei is used to discuss properties of quasars
as proto-black-holes in the middle of galaxies. Quasar life-times may be as
long as ~ 108 years and masses will be of the order of 108 M . Dust in the
neighbourhood of black holes is sometimes driven from the accreted gas by
radiation pressure. This may cause the dust often seen in exploding nuclei and
the infra-red radiation from the galactic centre. Dust models for the galactic
centre are considered in detail, and it is suggested that there may be a central
black hole currently emitting ~ 15 X 108 L  in the ultra-violet and blowing
away a hot nuclear wind. Emission knots in the central regions probably
contain prominent OB stars which would make the Galaxy later than Sb.
Finally we list critical observations which could establish the existence of a

large central mass in the Galaxy of so small a size that it must be associated
with a black hole.

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.




The GC Legacy Program: high resolution

imaging & precision astrometry of stars

(as tracers-of gravity) * . *
at 8 kpe:, Tmas=1 lh, Tmas/yr= 39 k) s
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The MPE-ESO Galactlc Center Legacy Program
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Highlights of the Galactic
Center Legacy Program

Compelling Detection of 4x10° M., 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?
1 light year * G2: tidal disruption of gas cloud/envelope in front of our eyes

» ‘feeble’ emission and lack of ‘Big Blue Bump’ from MBH

(Mpa~10¢ : advection dominated accretion & outflows)
* IR/ X- flares from inner accretion zone of MBH: synchrotron

emission from accelerated (y~10°) electrons at ~10 Rs: magnetic
recpnnection events?
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Impact of GC Legacy .Program

* Driver of Statg of the Art Instrumentaion Development: FAST, SHARE,
3D, NACO, SINFONI, PARSEC, LABOCA, KMOS, GRAVITY

* FEducation: 29 PhDs, 25 postdocs Europe-wide
. Papers: ~100 refereed publications , ~11,000 citations

. » . 5
* Remarkable Szjfz'f.i},’of (Theoretically) Unexpected Discoveries over 25 Years
+ * A Highlight® Result of ESO, in heaa cad competition with Keck

. . Q.57 :
* GC as a Physics Laboratory: currently Izesﬂ}d%jﬁoéﬁMBH paradigm
net step PN and strong-curvature tests of GR
o GC as an Astrophysits Laboratory: gas accretion, stay formation and
dynamics/structure/evolution of star cluster near MBH
: measuring R, to percent accuracy
; gitz’dcgnce on MBH accretion in low-density limit
: Strong partz'cz'patz’oﬁ & stinulation of theory




