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Modified Gravity Landscape

from Shankaranarayanan & Johnson 2022



Modifying Gravity in a more general 
phenomenological oriented way

- Cosmo Background  driven … ?

- Formation of structures ? 

- Or a mix from both … 



+ f (H, H’, H’’)

+ f (H, H’)

- Cosmo Background  driven … ?

Background Metric resulting in Friedman equations …

Essentially we modify the energy tensor



Parameterizing  Modified Gravity Perturbations



MGCLASS MG Cosmo Solver

Sakr & Martinelli 2021 arxiv 2112.14175







Sub Horizon Scales



Super Horizon Scales



Practically …

f

Planck  :  MG    mu,eta parameterization



Reproduce fig. 1 of Planck 2015 results. XIV





MGCLASS vs MGCAMB …



MGCLASS vs MGCAMB …





Cosmo Solver MGCLASS II

z_flex :    g_mu, g_eta, znn



Cosmo Solver MGCLASS II



Cosmo Solver MGCLASS II



Cosmo Solver MGCLASS II



Cosmo Solver MGCLASS II









Two files in principle :

input.c
modgrav.c





Playing with μ and η, with 
a “back reacting” on/from the background



Cosmo Solver MGCLASS II



Cosmo Solver MGCLASS II



Planck Late

Planck Late MG bckg



Recent work



Tensions reliefs 











Late and early has problems why not 
trying modifications at intermediate 

times













- Plk 2018 TT,TE,EE high low ell + lens

- BAO low & high redshift measures

- H0 Shoes 

- DES 3x2 probe Y1 (linear scales cut)



PRELEMINARY !   







PRELEMINARY !  



Summary :

- Use
- New phenomenology that emphasize on 

intermediate  redshifts 
- It does not solve the tensions 

especially H0

- A preference though for z = 1 



Thank you


