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We aim to test gravity modelsby exploiting the additional information retainedin the crosscorrelationsof CMB and the Large Scale Structure

In orderto describegravity, we adopt the Effective Field Theory of Dark Energyapproach which encapsulates generalmodification of gravity,
without beingboundto a specificmodel In this framework,we usethe EFTCAMB Boltzman codeto computetheoreticalangularpowerspectra

and the FisherIinformation Matrix to forecastthe ability to constraincosmologicaparameterswith presentand future surveys

Transitional Planck Mass (TPM)
Model

To obtain the TPM action we restrict our choiceto the set of EFT functions
that leadto the secondorder equationof motion. Moreover we imposethat
the speedof gravitational wavesis constantand equalto the speedof light.
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We consider a modified-gravity model that allows for a

phenomenological shift (modeled as a step-like function)) in the
effective: Planck Mass. We can setthe EFT-functions accordingly
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Effective Field Theory (EFT) of
Dark Energy

The EFT Is a powerful frameworkthat describedoth dark energyand modified
gravity. Its action recovers all singlefield models in the regime where
cosmologicabperturbation theory is applicable The DE action is written directly
In terms of the perturbationsof the metric field arounda FRW solution
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A Each operator is responsible for distinctive dynamical features in the ; : : A o A
P P Y The backgroundevolution of the TPM modelfixes ¥ O and ‘O(Qh and can

evolution of cosmologicaperturbations x . : . .
A Three operators, (O, c(t) and y ( t also contribute to the background ' be describedhrough an effectivefluid with densityand pressure
evolution
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At present, wespecialisedur study to the case ofthe Transitional Planck Mass |
(TPM) which is definedby a direct choiceof the operatorsof the EFT action.
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By virtue of the CramérRao inequality, we obtaim a lower bound on the From G.Beneventcet al. (2022).

covariance |}, ,; of our parameters:
Fordiagonalelements
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and the square root of its diagonal elements yields the 1t marginalised
uncertainties on eachparameter

Forecasts Results

We start by considering the constraints that can be obtained with CMB
temperatureand polarizationspectraTT,TE,EE assumingPlanck specifications

Then, we add the CMB
lensing convergenceKK and
Its crosscorrelations We
can already see an
Improvementin the late time
parameters,jncluding A

EFTCAMB & FF Code

EFTCAMB Is an extension of the publicly available EinsteirBoltzmann
solver, CAMB. EFTCAMB: implements the EFT approach, and it allows

to:

V study the linear cosmological perturbations in a modetindependent
framework or of specific single scalar field DE/MG models via the
mappingEFT procedure

V evolvethe full perturbation equationson all linear scaleswithout relying
on any gquaststatic approximation

V checkthe stability conditionsof perturbations

V specifythe expansiomistory by choosinga DE equationof state

The annotations »
are givenby:

The color scaleis givenby:
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Finally, we also add Galaxy
Clustering for a Euclidlike
photometric survey without
considering tomography
We can seean improvement

We built a Fisher Forecast code in pytham3

V It interfaces directly with EFTCAMB. However it can accept any
spectrafrom files

V The covariance matrix with all cross-spectra is automatically O
computed given a set of probes and their noises \ e e
V It allowsfor the selectionof specificprobes(include or excludeprobes \ Next Steps:
at will) | . .
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