- : . —
12 The Scaling Cubic Galileon: Phenomenology

instituto de astrofisica and COSmOlOgical ConStraintS

e ciéncias do espaco

Inés S. Albuquerque!

F c T f,ﬁrnad?é?énda LInstituto de Astrofisica e Ciéncias do Espaco, Faculdade de Ciéncias da Universidade de Lisboa, FC Ciéncia S
e a Tecnologia Campo Grande, PT1749-016 Lisboa, Portugal U LISbOG
based on
|. S. Albuquerqgue, N. Frusciante, N. J. Nunes, S. Tsujikawa, Phys. Rev. D98, 064038 (2018)
|. S. Albuquerqgue, N. Frusciante, M. Martinelli, In preparation
S “\

Modified gravity (MG) models have been widely explored as alternatives to the ACDM model. We present the Scaling Cubic Galileon (SCG), a MG !
model capable of reproducing a late-time acceleration period and of alleviating the Coincidence Problem of ACDM thanks to an early-time scaling E
behavior. We explore the modifications introduced by this model in the expansion history and provide theoretical predictions for different large-scale ¢
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structure observables using the Einstein-Boltzmann code EFTCAMB. We find distinguishable characteristics with respect to the ACDM model which
| can be tested with present and future observational surveys. We provide preliminary observational bounds on the cosmological and model parameters.

GOING BEYOND ACDM: WHY?

# Several unanswered questions: @ The matter power spectrum P (k) can be either enhanced or suppressed
* \What is the nature of A? with respect to ACDM. The latter might alleviate the og tension;

COSMOLOGICAL OBSERVABLES AND CONSTRAINTS

— NCDM

® The A Problem: A0, # Ayps, Mismatch of ~60 orders of magnitude! | .
® The Coincidence Problem: why are the energy densities for matter and

A, Q. and Q,, of comparable magnitude today?

% Some observational inconsistencies:

® H, tension of about 4.40; ® o4 tension of about 3.

THE SCALING CUBIC GALILEON MODEL k[hMpc1]

@ Models with enhanced P (k) show an enhanced lensing power spectrum
Df¢, the opposite holds for suppressed P (k);
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®* The gravitational interaction is modified on large scales through the

Introduction of the Galileon scalar field ¢;

® Compatible with Gravitational Wave constraints: ¢% = 1.

Model ﬁl ﬁz A y W(O)

4
M1 07 | -031 154 |-0993 Table 1: Model parameters for 4 SCG test
M2 07 | 0.09 3 |-0.988 models together with a Quintessence
M3 | 1001 07 |-0281148.31-0993 (QE) model. Also shown, today’s
M4 25 | -1 | 150 [-0.975| equation of state parameter for ¢ - Wq(bo). Important feature: a suppressed _|SW (or low-#) tail, which might
QE1 07| O 0 |-0.927 provide a better fit to the CMB data.
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THE BACKGROUND DYNAMICS OF THE SCG

@ It has scaling solutions: the energy densities of the scalar field ¢ and the

matter components (m + r) scale together at early-time. This might

alleviate the Coincidence Problem:; L T ——— e e
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@ The SCG can give origin to a Wg(b ) closer to —1 than QE. 2 3 5 1o 20 30 40 50
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z+1 the stability of the model. 0.04
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CONCLUSION

T ITr T The SCG model shows Interesting features that might have the potential to
z+1 challenge ACDM, thus it deserves further study.
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