
The Event Horizon Telescope

Ziri Younsi 
(University College London) 

32nd Rencontres de Blois - 18th October 2021



The Event Horizon Telescope

Ziri Younsi 
(University College London) 

32nd Rencontres de Blois - 18th October 2021





The First ‘image’ of the black hole in M87 
The Event Horizon Telescope (EHT) Collaboration - 10th April 2019



The First ‘image’ of the black hole in M87 
The Event Horizon Telescope (EHT) Collaboration - 10th April 2019

The Black Hole Shadow in M 87 
Cover Pages 



The First ‘image’ of the black hole in M87 
The Event Horizon Telescope (EHT) Collaboration - 10th April 2019



The First ‘image’ of the black hole in M87 
The Event Horizon Telescope (EHT) Collaboration - 10th April 2019



The First ‘image’ of the black hole in M87 
The Event Horizon Telescope (EHT) Collaboration - 10th April 2019



The First ‘image’ of the black hole in M87 
The Event Horizon Telescope (EHT) Collaboration - 10th April 2019



Outline of Talk

1. A brief overview of Very Long Baseline Interferometry 
(VLBI) and the Event Horizon Telescope (EHT)  

2. Theoretical work underpinning the M87 result and its 
interpretation 

3. Short remarks on the future of EHT science
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The EHT network in 2017 
M87 observations over all four observing days
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Basic anatomy of a black hole and its environment

Accretion disc

Event horizon

Relativistic jet
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Including radiation 
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EHT simulation and image libraries 
Parameter space I

• Black hole mass:  

• 6.6 ± 0.4 × 109 M⊙ (stellar kinematics: Gebhardt et al. 2011) 

• 3.5 × 109 M⊙ (gas dynamical measurements: Walsh et al. 2013) 

• Inclination angle & position angle of approaching jet: 

• respectively ~17° or 163°, and 288° E of N (Walker et al. 2018) 

• X-ray luminosity & jet power: 

• rejected if LX ≥ 4.4 × 1040 erg s-1 & Pjet ≤ 1042 erg s-1     

(Chandra/NuSTAR & conservative lower limit from modelling)
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Observations vs Theory

• Synthetic images constructed after GRMHD & GRRT 
• Evolutionary algorithm and MCMC pipelines find best match, 

performing chi-square fitting for VA and CP 
• Spin is not easily constrained, degeneracies in physical conditions



The EHT April 2019 result 
Observations vs Theory

• However, ring feature indicative of the black-hole shadow is robust 
• Position angle of peak flux and image asymmetry consistent



Fit data with an annulus of diameter 46 µas 
(assuming D = 16.8 ± 0.8 Mpc)

The EHT April 2019 result 
A mass estimate
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What have we learnt so far? 
Black holes, spacetime and testing GR

Mass consistent with 
that of a black hole 

weighing 6.5 ± 0.7 ± 0.2 
billion Suns

Ongoing & future work: 
• M87 polarisation (EHT Paper VII and VIII, April 2021) 
• Imaging the GC SMBH candidate, Sagittarius A* 
• Push to shorter wavelengths, more sites, and place telescopes in space

The shadow size, shape and sub-
structure is sensitive to the 
spacetime geometry: future 

measurements will further test 
Einstein’s theory of general 

relativity

Central brightness 
depression consistent 
with an event horizon

Results consistent with a 
Kerr BH in GR
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Space VLBI demo





Emission regions
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