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• Action of theory: 

 
• Action of theory in scalar-tensor representation: 

 

 
• Field equations: 

 

Hybrid f(R) – gravity 

Capozziello S, Harko T, Koivisto TS, Lobo FSN, Olmo GJ. Hybrid Metric-Palatini 

Gravity. Universe. 2015; 1(2):199-238 



Spherically-symmetric solution in hybrid 

f(R)-gravity 

 Spherically-symmetric metric: 

 

 

 Transition to dimentionless variables: 

Bogdan Dǎnilǎ, Tiberiu Harko, Francisco S. N. Lobo, and Man Kwong Mak Phys. 
Rev. D 99, 064028 – Published 19 March 2019 



Field equations in dimentionless variables 



Example of numerical solution 

 Case for 𝜙0 = 1, 𝑢 =  4 × 10−8: 

 

 Horizon 𝜉 = 0.966 (Horizon for Schwarzschild black 

hole 𝜉𝑆 = 1 ) 



Thorne-Novikov model 

 The time averaged energy flux emitted from the surface 
of an accretion disk 

 

 

 Luminosity: 

 

 

where: 

D. N. Page and K. S. Thorne, Astrophys. J 191 (1974) 499. 



Comparison with accretion on Schwarzschild 

black hole 

 Case with zero potential: 

For 𝜙0 = 0.5: 𝑟𝑖𝑠𝑐𝑜 = 11.3𝑟𝑆 



Comparison with accretion on 

Schwarzschild black hole 

 Case with zero potential: 



Efficiency for thin accretion disk aroung 

black hole (𝑉 = 0) 

 Connection between 𝑢0 and 𝜙0:  



Case with potential 

 In this work we consider Higgs-type potential:  

 𝑉 = −
𝜇2

2
𝜙2 +

𝜁

4
𝜙4 

 For more convenience, let’s redefine constants in 

dimensionless form: 

 



Comparison with accretion on 

Schwarzschild black hole 

 Case with potential (𝛽 = 10−10): 

 



Comparison with accretion on 

Schwarzschild black hole 

 Case with potential (𝛼 = −10−10): 

 



Comparison with accretion on 

Schwarzschild black hole 

 Case with potential: 

 Connection between 𝑚𝜑 and 𝛼 and 𝛽:  

 



Comparison with accretion on 

Schwarzschild black hole 

 Case with potential: 

 Connection between 𝑚𝜑 and 𝛼 and 𝛽:  

 



Comparison with accretion on 

Schwarzschild black hole 

 Case with potential: 

 Connection between 𝑚𝜑 and 𝛼 and 𝛽:  

 



Comparison with accretion on 

Schwarzschild black hole 

 Case with potential: 

 Connection between 𝑚𝜑 and 𝛼 and 𝛽:  

 



Comparison with accretion on 

Schwarzschild black hole 

 Case with potential: 

 Connection between 𝑚𝜑 and 𝛼 and 𝛽:  

 



Efficiency for thin accretion disk aroung 

black hole (𝑣 = 𝛼𝜙2 + 𝛽𝜙4) 

 



Conclusion 

 Our results are very close to the same 

results for accretion onto Schwarzschild 

black hole with taking into account 

limitations from Solar System test 

 The existence of adequate inflation regimes 

indicates the viability of the hybrid f(R)-

gravity 

 Accretion disks in hybrid f(R)-gravity are 

dimmer and cooler than in general relativity 

and metric f(R)-gravity 
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