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Decade of optical / IR interferometry

A Century after Michelson e again breaking limits

LIGO / VIRGO Collaboration

*

v
*
A
A

Strain (10%)

~ ® S62
/ \ SgrA*.
—
\V‘é S24 Apr 23
a7 ® Jun23
RS ‘ ® ju23
Michelson & Pease 1921 K Aug 23 /

GRAVITY(+) Collaboration



GRAVITY and the Very Large Teiescope interferometer

Milli arcsecond resolution

Imaging
~ 1000X more sesastaes =
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Credit: ESO GRAVITY Collaboration+ 17



GRAVITY

Laser guide stars

Another
10-100x more
sensitive
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Thefirstbyears T 2 0 1 6 é 210ang&w window to the sky

/ SgrA Flare motion at ISCO I

<50 pas imaging
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2 X 4 milli-arcsec resolution imaging
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Direct and astrometric detection

M-dwarf binary
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Building on the Nobel awarded work by  Genzel and Ghez

mas Imaging
ten pas astrometry

e SO0-2
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Bagannoff+ 01,03, Genzel+ 03, Ghez+ 05, FE+ 05, Eckhart+ 06, Meyer+ 06

Paumard+ 20, Eisenhauer+ 05



GRAVITY 2 0 1 6 e 210petision orbits

Mass = 4.300 x 10° Mq
Distance = 8280 pc
+/- 0.1%¢y +/- 0.3%¢ys

Improvement in orbital period by  factor 1000

620 x .

7 months 70 x

3-4 weeks

2003 2005 2007 2009 2011 2013 2015 2017 2019 2
Eckart+ 92, Genzel+ 97, Ghez+ 98,00, Schddel+ 02,

Date of Publication Ghez+ 03, Eisenhauer+ 03,05, Gillessen + 09,17,
Boehle+ 16, GRAVI TY col |l aborati on




GRAVITY 2 0 1 6 e 210t@sting theoretical framework

Gravitational redshift

Schwarzschild precession

Equivalence principle
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GRAVITY 2 0 1 6 & 210sPdng field

Hot spot

L ow Iinclination

Orbital motion close to
the event horizon

In 45 minutes round
the black hole
30% speed of light

GRAVITY Collaboration+ 18
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GRAVI TY 20 1ikeck Goke heeretion physics

Magnetically dominated accretion

Polarization

Single loop
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1.5 10 05

Narayan+ 03, Igumenshchev+ 03,08,

ion+
McKinney+ 12, Yuan & Narayan 14 GRAVITY Collabbration+. 18
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GRAVITY 2 0 2 1 e 210nofe flares and EHT & ALMA

f SgrA Flare motion at ISCO \

4x astrometry
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= .T 6x polarimetry

t=8300

.....

@)

GRAVITY+ Collaboration 18,25



What drives the angular momentum and accretion ?

Stellar disC Gas cloud Accretion zone Innermost orbit

7 A ( N - I

\‘ late (re@/orange); early (blue)x; no 9

/ KRessler, White, Quataert+ 20 /

GRAVITY+ Collaboration 18,25
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Discovery of a third gas cloud towards SgrA*

Orbits follow 16SW

. SINFONI FOV \

Many pos_s'ible origins
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Suggesting colliding winds from IRS16SW drive accretion

Wind resolved 7 ™ Orbits follow 16SW

by GRAVITY / ' q \

* G2 Tail (Bry
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Observation date: 2024-07-24
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GRAVITY 2 0 2 1 e 2170 raudtiple orbits
ten years with 30 -100 pas precision
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2018

S2 orbit

2/3 of S2 orbit

with GRAVITY

18x precision
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