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f(R) gravity 
 



Dark energy + f(R) gravity 
 
  

Starobinsky model 



Method: cut-off radius calculation 
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• Starobinsky model  
• ɅCDM 

 
Mass spectra:  
1011 MSun (Milky Way) – 1015 MSun (Galaxy clusters) 

Method: cut-off radius calculation 



• Metrics 
 

 
• Field equations* 

 
 

*Thomas P. Sotiriou and Valerio Faraoni, Rev. Mod. Phys. 82, p.451 (2010) 



 
• Field equations 

 



• Gravitational potential 
 
 
 
 

• Dimensionless gravitational potential 
 
 



φ/c2 , case n=1 



φ/c2 , case n=9 



Cut-off radius versus mass 



(Numerically 
obtained) 

coefficients  
for n=1..9 

log10(Rcut-off)  
 
= α log10(M) + β 

n α β 

0 0.3333 -0.966 

1 0.4084±0.0013 -2.495±0.017 

2 0.3807±0.0004 -1.869±0.005 

3 0.3683±0.0001 -1.578±0.001 

4 0.3617±0.0001 -1.412±0.002 

5 0.3577±0.0002 -1.305±0.003 

6 0.3552±0.0003 -1.231±0.004 

7 0.3528±0.0005 -1.169±0.007 

8 0.3486±0.0015 -1.091±0.019 

9 0.3428±0.0019 -0.993±0.024 



Cut-off radius: theory & observations 



Conclusions 

The dependence of cut-off radius versus 
mass for Starobinsky model with vanishing 
cosmological constant has no visible now 
difference from GR one in the wide range of 
masses  
  
The current accuracy value  does not provide 
additional restrictions and constraints on 
Starobinsky model 



Thank you for your 
attention ! 
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