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AOS model: 

The 5 mainstream models can be written in the form

[Ashtekar, Olmedo, Singh, PRD 98, 126003 (2018)]

Seems asymptotic limit is not Schwarzschild  
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Phenomenology – Perihelion Shift

In GR, bound non-circular orbits do not 

close and oscillate between two radii.

The angle between them is the 

precession of the perihelion per orbit.

[Gravity, An Introduction to General Relativity, J. B. Hartle]
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[Gravity, An Introduction to General Relativity, J. B. Hartle]



Phenomenology – Lensing

Observer O sees the source at I rather than S, due to the gravitational 

effects of the source S 



Phenomenology – Lensing

Observer O sees the source at I rather than S, due to the gravitational 

effects of the source S 



Phenomenology – Lensing

Observer O sees the source at I rather than S, due to the gravitational 

effects of the source S 

Radius of closest distance of approach



Phenomenology – Lensing

Observer O sees the source at I rather than S, due to the gravitational 

effects of the source S 

Radius of closest distance of approach



Phenomenology – Lensing

Observer O sees the source at I rather than S, due to the gravitational 

effects of the source S 

controls the number of rotations of 
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Observer O sees the source at I rather than S, due to the gravitational 

effects of the source S 
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• Effects of LQG BH on the shadow
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Different
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set bounds on quantum parameters

Represents a unique value for       corresponds to a wide range of 

values for the spin and the quantum parameter



Constraint From Shadow

Can constructs plots such as below to 

set bounds on quantum parameters

Degeneracy is broken intersections of the contours of       and



Constraint From Shadow



Summary

• Quantum BH: important bridges between theoretical quantum 

gravity and experimental searches

• We have provided an extensive database of expected values, ready 

for comparison with near-future quantum gravity experimental 

searches via BH observations

• Static spherically symmetric BH

• Orbital phenomena: Photon sphere, perihelion shift, lensing, time delay 

• Rotating BH (via Newman-Janis algorithm)

• Shadow
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KSW model: 

The 5 mainstream models can be written in the form

[Kelly,  Santacruz, Wilson-Ewing, PRD 102,106024 (2020)]
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LQG Phenomenology - Photon Sphere

In strong gravitational field near photon sphere, perturbative analysis 

of GOP breaks down. 

Not quite in other models. 
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