Discovery of a star
sensitive to the spin of SgrA*
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Image reconstruction of the Galactic Center
with GRAVITY



Imaging method GRAVITY-RESOLVE

2022-03-19

- Bayesian inference: GRAVITY
data + precise model of GC

- Based on work from radio-
interferometry (RESOLVE)

- Reconstruction of
Visibility Phases / Amplitudes or
Closure Phases / Visibility Amplitudes

- Accounts for instrumental systematics:
bandwidth smearing, spectral
bandpass, injection profile, optical
aberrations

Knollmdller and EnBlin 2020, Arras et al. 2022, GRAVITY
Collaboration et al. 2022, GRAVITY Collaboration et al. 2026 (in

prep.)
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Imaging method GRAVITY-RESOLVE
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Imaging method GRAVITY-RESOLVE
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Imaging method GRAVITY-RESOLVE

Complex visibility
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Instrument response of GRAVITY

Traversing the Galactic Centre in Space and Time

Object model I



Imaging method GRAVITY-RESOLVE
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Imaging method GRAVITY-RESOLVE

X P(I)

= ~66000d.o0.t.

Traversing the Galactic Centre in Space and Time

Felix Mang



Interferometric mosaicing with GRAVITY-RESOLVE

GRAVITY Collaboration et al. 2026 (in prep.)
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Interferometric mosaicing with GRAVITY-RESOLVE

GRAVITY Collaboration et al. 2026 (in prep.)
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Discovery of a faint, highly eccentric star in the Galactic Center
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Felix Mang

GRAVITY Collaboration et al. 2026 (subm. to Nature)
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S301 is sensitive to the angular momentum of SgrA*

In-plane Lense-Thirring
precession:

GMygr \*/?
A = —
LT 8mx cos [ (a(l — 62)62)

= 6.6" y cos B

Out-of-plane Lense-Thirring

o 3/2
K&CL%SSIZO n_'47rx sin 3 sin A ( (CiMM];’;{ 2)
a(l —e?)c

= 3.3’ y sinfBsinA

Merritt et al. 2010, El Dayem et al. 2025
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S301

Felix Mang

is sensitive to the angular momentum of SgrA*
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S301 is sensitive to the angular momentum of SgrA*

Felix Mang Traversing the Galactic Centre in Space and Time

Og4st = 100 pas
ogy =1 km/s
x=1

16



Mass and age of S301
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Mass and age of S301

Matches with
theoretical isochrones

4_—_—_—_—_—_—_—_»

MIST: Dotter 2016, Choi et al. 2016, Paxton et al. 2015
Parsec: Bressan et al. 2012, Chen et al. 2015,

, ) , , Tang et al. 2014, Marigo et al. 2017
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S301 is compatible with ‘Zone of avoidance’ and
lies deep within the ‘Schwarzschild barrier’

Burkert et al. 2024, Generozov et al. 2025 Merritt et al. 2011, Antonini and Merritt 2013, Alexander

2017
Felix Mang Traversing the Galactic Centre in Space and Time
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High eccentricity of S301 consistent with Hills mechanism

Eccentricity of captured star: _3
alpcl:2—-4x10

1/3 1.3 Mg — 1.7Mg

€cap = 1 — fo ' > ~0.985

Consistent with orbit

Semi-major axis of captured star:

2/3
M 1.3 M —-1.7M
Geap = [ MBH - © © a[AU]: 0.05 — 0.2
cap 1 bin >
Mbin Pyin[d]: 5 — 20

Consistent with simulations

Hills 1988, Hills 1999, Yu and Tremaine 2003, Gould and Quillen 2003,
Ginsburg and Loeb 2006, Perets et al. 2007, Generozov and Madigan 2020,
Generozov et al. 2025
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S301 is sensitive to the spin of SgrA*

Summary

Deep, large-scale, high-resolution imaging

Felix Mang Traversing the Galactic Centre in Space and Time
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