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Modifying Gravity in a more general
phenomenological oriented way

- Cosmo Background driven ... ?
- Formation of structures ?

- Or a mix from both ...




- Cosmo Background driven ... ?

Background Metric resulting in Friedman equations ...

Essentially we modify the energy tensor
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Parameterizing Modified Gravity Perturbations

ds? = a® [~(1 +2W)dr? + (1 — 20)d7”]

20 = —j(a, k)4rGa? pA
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MGCLASS MG Cosmo Solver

https:/ /gitlab.com/zizgitlab /mgclass--ii










Sub Horizon Scales




Super Horizon Scales
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Practically ...

Planck : MG mu,eta parameterization

p(k, z) =

1
n(k,z) =14 fa(2)

f?(vj — E-z'l +Ei21 T .




Reproduce fig. 1 of Planck 2015 results. XIV
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MGCLASS vs MGCAMB ...
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MGCLASS vs MGCAMB ...
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Cosmo Solver MGCLASS I

no run: setting the Newtonian potential modified function to its GR value (u(z,k) =

1));

no slip: setting the ratio between the two potentials to be one, thus effectively enforc-
ing (2, k) = 1;

no lens: forces the code to work with a GR-like gravitational lensing (¥(z,k) = 1),
thus imposing a condition 1(k, z) = =14 2/u(k, z) that introduces a relation between
otherwise free functions.

pla) =1+g,(1—a)” —g,(1— r:)z” . z_flex: g_mu, g_eta, znn

na) =1+ gy(1 —a)” — gy(1 — a)’" .




Cosmo Solver MGCLASS I
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Cosmo Solver MGCLASS I
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Cosmo Solver MGCLASS I
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Cosmo Solver MGCLASS I

Matter Power Spectrum
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Matter Power Spectrum
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Angular diameter distance




Two files in principle :

Input.c
modgrav.c

}else if (pba-=>mg_ansatz == Z_flex late) {

pba->mg_muz
pba->mg_gamz
pba-=mg_zzn 7

class_call(parser_read_double(pfc, "mg muz", &paraml, &flagl, errmsg),
errmsg, errmsg);
if (flagl == _TRUE_){ pba->mg_muz = paramil; }

class_call(parser_read_double(pfc, "mg zzn", &paraml, &flagl, errmsg),
errmsg, errmsg);
if (flagl == _TRUE_){ pba-=>mg_zzn

paraml; }

class_call(parser_read_double(pfc, "mg gamz", &paraml, &flag2, errmsg),
errmsg, errmsg);
if (flag2 == _TRUE_){ pba->mg_gamz = paramil; }

lass--ii




p(a)

n(a)

1
else if (pba->mg_ansatz == z_flex_late) {
if (pba->mg_bckg == _TRUE_)
pmg->mu = + pba->mg_muz*pow(omegaDE*pba->0mega®_lambda,pba->mg_zzn)-pba->mg_muz*pow(omegaDE*pba->0mega®_lambda, *pba->mg_zzn);

pmg->mu_dot = pba->mg_muz*omegaDEdot*pba->0mega®_lambda*pba->mg_zzn*pow(omegaDE*pba->0mega@_lambda,pba->mg_zzn- ) -pba-

>mg_muz*omegaDEdot*pba->0mega®_lambda*~ O*pba->mg_zzn*pow(omegaDE*pba->0mega®_lambda, *pba->mg_zzn- );
pmg->gamma = + pba-=>mg_gamz*pow(omegaDE*pba->0mega®_ lambda,pba->mg_zzn)-pba->mg_gamz*pow(omegaDE*pba->0mega®_lambda, *pba-
>Mg_ZZNn);

pmg->gamma_dot = pba->mg_gamz*omegaDEdot*pba->0mega®_lambda*pba->mg_zzn*pow(omegaDE*pba->0mega®_lambda,pba->mg_zzn- ) -pba-
>mg_gamz*omegaDEdot*pba->0mega®_lambda*~ o*pba->mg_zzn*pow(omegaDE*pba->0mega®_lambda, *pba->mg_zzn- );:




Playing with u and n, with

a “back reacting” on/from the background




Cosmo Solver MGCLASS Il
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Cosmo Solver MGCLASS I
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Planck Late MG bckg
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Tensions reliefs

Brands May Vary




Early Dark Energy
Scalar field initially frozen, then dilutes
- [ ((D)] " away equal or faster than radiation
V(g) ox |1 — cos :

¢+3Hp+Vip)=0
+ perturbed linear egs.
= Radiation
Matter
~ Cosmological constant

- Total density
| —— Early dark energy

The model is fully specified by
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Varyving me+Qk
EDE, NEDE

Majoron Primordial B
Varying me

Schoneberg, GFA, Pérez, Witte, Poulin, Lesgourgues 2107.10291




Results of the contest

Unfortunately, the most successful models are unable to explain the Sg tension
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Late and early has problems why not

trying modifications at intermediate
times
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Matter power at z
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Matter power at z
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Matter power at z
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Matter power at z
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2018 TT,TE,EE high low ell +

low & high redshift measures

3x2 probe Y1 (




PRELEMINARY !
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Summary :

Use https://gitlab.com/zizgitlab/mgclass--ii
New phenomenology that emphasize on
intermediate redshifts

It does not solve the tensions

especially H,

A preference though forz=1




Thank you




