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Einstein’s Field Equation

Spacetime tells matter how to move; 
matter tells spacetime how to curve.


- John Wheeler
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Gµ⌫ = Tµ⌫



Credit: D. Psaltis



Black Hole “Glory”

Jean-Pierre Luminet (1979 )

Narayan, Johnson, & Gammie (2019)



GRMHD: R. Narayan, A. Sądowski (CfA); GRRT: C.K. Chan (Arizona)



Thick 
Accretion 

Disks

Funnel

Photon 
Ring

Credit: C.K. Chan (Arizona)



Size on Sky (Arbitrary Unit, Larger on Left)
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Each "visibility" of 
a baseline corresponds to 

a (pair) of Fourier coefficient(s) of the sky image 
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Credit: C.K. Chan (Arizona); 4 petabytes of data from SMT and KP captured in Spring 2022



Credit: K. Bouman



GRMHD: R. Narayan, A. Sądowski (CfA); GRRT: C.K. Chan (Arizona)





Visual: B. Prather; image library: EHT Theory WG/C.K. Chan



Visual: B. Prather; image library: EHT Theory WG/C.K. Chan



Visual: B. Prather; image library: EHT Theory WG/C.K. Chan



EHT et al. (2022) Paper VI



EHT et al. (2022) Paper VI

No evidence for deviation from Kerr predictions

across 8 orders of magnitude in black hole mass



• EHT captured the first horizon scale images of M87* and Sgr A*


• With OSG and black hole simulations, we decoded the images 
and learned that


• Sgr A* is likely two temperature, prograde, MAD, and face-on 


• Sgr A* is consistent with a Kerr black hole; Einstein is right 
again even in extreme gravity!


• Sgr A* is less variable than expected.  Good for image 
reconstruction; new astrophysics?


• For current collaboration with OSG and Science Gateway


• See Rob Quick's talk on Tuesday, 1:30pm


