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A thousand years in your sight, are like a day that has just gone by, or like a watch in the night.
Psalm 90:4
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Event Horizon



Rosetta Nebel (IPHAS)
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SNR 0509-67.5 (STScI/NASA/ESA) 



Andromeda Galaxie (R. Gendler)



© ESO, MPE Garching (Genzel, Gillessen, Eisenhauer …)



MeerKat (SouthAfrica)
Heywood et al. (2019)

0.5°~ 75 pc ~ 240 ly

Central parsec in radio
VLA: Zhao & Morris

Sgr A*: Balick & Brown (1974)





Falcke, Agol, Melia (2000, Astrophys. Journal)





Simulation, J. Davelaar, © Radboud Univ 2019Moscibrodzka, Falcke, Shiokawa (2016) 
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Messier 87 (M87) 

LOFAR (de Gasperin et al. 2012)



Event Horizon Telescope (EHT)
VLBI (very long baseline interferometry) principle
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Nimwegen, Nov. 2018 – EHT Kollaborationstreffen







Images: LOFAR, VLT, HST, 
VLBA, GMVA, EHT 
© ESO (Music: N. Falcke)





Einstein Medal 2020

Fundamental Physics 2020

MoMA (NY)







Astrophysical constraints

Magnetically dominated accretion 
with a jet outflow 
pointing towards us 
around a spinning balck hole
accreting roughly one moon in 3 years



model prediction 

Falcke et al. (2000) EHT (2019) EHT (2022)

BlackHoleCam
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All you need to know is mass ...

Based on 
Psaltis et al. (2020, PRL, 2021, Phys. Rev. D)

(Prediction – not a fit!)

Testing the scale invariance of general relativity over 8 orders of magnitude.
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BlackHolistic

Africa mm-wave Telescope (AMT): Expanding the Event 
Horizon Telescope to make movies

idealized input model
Supermassive black hole

simulated observation 
(EHT + AMT)

Proposed AMT site: Gamsberg table mountain (Namibia)

AMT

AMT
EHT
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Conclusion

• EHT has seen a BH shadow twice now. 

⇒ Supermassive black holes are real

⇒ Within GR the shadow is signature of light bending in Kerr metric 

and absorption by event horizon

⇒ GW+EHT: GR holds over 8 orders of magnitude

• Astrophysics: Accretion is magnetically dominated, produce powerful 

jets (also in Sgr A*), also extract energy from BH spin (BZ effect), 

face-on  

• Future: 11 telescopes + N (Africa,…), eventually Space

⇒ Better images, higher frequency, multi-wavelength input, movies, 

dynamics, direct view into astrophysics of black holes, % level 

constraints on GR

• Age of experimental spacetime physics is here!

BlackHoleCam
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Hubble Deep Field
(STScI/NASA)



In the beginning ...        Genesis 1:1
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