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Modified Gravity Landscape

from Shankaranarayanan & Johnson 2022See previous Gomes talk for more … 



Modifying Gravity in a more general 
phenomenological oriented way

- Cosmo Background  driven … ?

- Formation of structures ? 

- Or a mix from both … 



+ f (H, H’)

+ f (H’, H’’)

- Cosmo Background  driven … ?

Background Metric resulting in Friedman equations …

Essentially we modify the energy tensor



Parameterizing  Modified Gravity Perturbations







SKA Red Book 2018



SKA Red Book 2018See next Casas’ Talk for more …



MGCLASS MG Cosmo Solver

Sakr & Martinelli 2022   ver. II

Baker & Bull  2015    ver. I



MGCLASS MG Cosmo Solver

Sakr & Martinelli 2022   ver. II

Baker & Bull  2015    ver. I

- New extended fast MG patch solver to CLASS.
- Easy to Modify and Use. Works with Cobaya

and Montepython.
- Suitable for SKA and Synergies with Surveys 

linear, sub horizon scales







Sub Horizon Scales



k < a.h k >> a.hk > a.h
Bull et al. 2015



Super Horizon Scales



Practically …

In the Newtonian Gauge



Two files in principle :

input.c
modgrav.c





MGCLASS vs MGCAMB …



MGCLASS vs MGCAMB …





Reproduce fig. 1 of Planck 2015 results. XIV





Cosmo Solver MGCLASS II



Cosmo Solver MGCLASS II







Cosmo Solver MGCLASS I



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



Cosmo Solver MGCLASS II



Cosmo Solver MGCLASS II



Cosmo Solver MGCLASS II



Planck Late

Planck Late MG bckg





Recent work ….


