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Constraints on gravity models from black hole shadows
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The most probable values of the 
r o t a t i o n  p a r a m e t e r  a n d 
inclination of the rotation plane 
in BH:



Horndesky theory
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Horndesky theory
The dependence of the shadow 

size against rotation 

SA, A.Baiderin, O.Zenin, submitted to EPJ C



Horndesky theory
The dependence of shift (up case) and 

distortion (down case) against rotation 
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Bumblebee model
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Bumblebee model
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Bumblebee model
The dependence of the shadow 

size against rotation 
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Bumblebee model
The dependence of shift (up case) 
and distortion (down case) against 

rotation 
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Scalar Gauss-Bonnet Gravity 
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Scalar Gauss-Bonnet 
Gravity 
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Scalar Gauss-Bonnet Gravity 
The dependence of the shadow size 

against rotation 
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Scalar Gauss-
Bonnet Gravity
The dependence of 
shift (up case) and 

distortion (down case) 
against rotation  
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Conclusions



We apply the most probable configurations for Sgr A*. Using the constrains on 
effective shadow size obtained by EHT the values  at  for Horndesky 
model were excluded. In contrast for the fast rotation at  all the configurations 
appear to be allowed. The shadow distortion differs from Kerr one very little for . 
For  it becomes less during  growing (from  at Kerr case till  at ). So 
the additional parameter acts opposite to rotation making its influence less.

    
   

      
 enhances the rotational effect.

In Gauss-Bonnet scalar gravity the shadow size has minor differences from Kerr case 
in contrast to the static case where the difference greater even for small values of 
coupling parameter (  is maximally possible value). Analogously to bumblebee 
model all the configurations are allowed. For  the distortion is greater than in 
pure Kerr case but for  the distortion appears to be less (from  at ). 
So the theory weakens the effect of rotation.



 

This conclusion matches the previous one at 
non-local gravity models study: extended gravity 
theories by themselves correct the effect of 
rotation in both directions. This fact seems to be 
important as the accuracy of shadow images 
permanently increases. 
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