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Is our universe totally isotropic?

CMB quadrupole CMB quadrupole and Bulk flow
suppression octupole alignment

—— ACDM
—o— Observed

2 10 30 100 300 1000

Figure: Some problems related to ACDM that motive an anisotropic
background.
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CMB Quadrupole Suppression
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Figure: The first data point is lower than the expect value for ACDM. !
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Bianchi-I universes

S = /dx4 { Ppar +£b+£cdm+£DE} ()

o Bianchi-I metric.
dsz = —dt2+az(t)/7ij(t)dxidxja ’71}( ) [ i( i| ijs ZBI =0.
e For simplicity, we consider the following metric
ds? = —df* + a*(1) {e > dx + €7 (dy + dz) } . (3)

3myH® = prm + poE- )

@ Nevertheless, what is ppg?
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Scalar field coupled to a vector field

@ Anisotropic Quintessence (AQ) 2.

Anisotropic k-essence
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1 1
Lok = =3 VudV"6 = fR(@OFuwF"™ = Vag(6), ()

2Orjuela-Quintana, J. Bayron, et al. “Anisotropic k-essence.” Physics of the Dark
Universe 33 (2021): 100857.
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Scalar field coupled to a 2-form field

e 2-Form field (FQ) 3.

Anisotropic 2-form dark energy
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1 1
Loe = =3 V,0V"6 — T fro( @) HyuwaH" ™ = Vig(9)

3 Almeida, Juan P. Beltrén, et al. “Anisotropic 2-form dark energy.” Physics
Letters B 793 (2019): 396-404.
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Inhomogeneous scalar field

e Solid dark energy (SDE) *.

Anisotropic solid dark energy
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Lpg = — ZFI (X1), X'=g"V,4'V,4.
1

“Motoa-Manzano, Josué, et al. “Anisotropic solid dark energy.” Physics of the

Dark Universe 32 (2021): 100806.
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Gauge field with internal symmetry
e Einstein Yang Mills Higgs (EYMH) 3.

Anisotropic Einstein Yang-Mills Higgs Dark Energy
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| | a
Lpg = _ZF ke — EDMH D'"Hy = V(H?) ®)

3Orjuela-Quintana, J. Bayron, et al. “Anisotropic Einstein Yang-Mills Higgs Dark
Energy.” Journal of Cosmology and Astroparticle Physics 2020.10:(2020): 019.
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Results
Parameter ACDM AQ SDE 2-Form EYMH
Qun 02436700085 024327005 0243700067 024447008 024367508
100w, 227619013 2.2797901¢ 2287000 228170018 2.277H0013
B 07040T0%T 07041700 0703700 0703475978 07047 RS
Qoe 071057 0710798 07102707 070947097 07104777
1045, - 9.6774% x 1073 —6.269733  53.07RL 8744 x 1074
Param; - 0.0026 04 0.039730  1.0727914 1
Param, - 50.37 0.0386 10030 32,447 80 -35

Table: Mean values and 68% confidence limits on cosmological parameters
for the considered DE models.
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Anisotropic 2-Form
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Figure: 68% and 95% confidence contours for the parameters {h, 3¢} of the
2-Form model.
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Angular distance in Bianchi-I

@ Anisotropic redshift

. 1 (1 —eZSin29)1/2
1 = -
+2(p) = T ©)
' da (1 —e2)1/6
d (z,ﬁ)=(1+z)/ . (10
t a(z) @H (1 — ¢2 cos? 9)1/2

e To do:
@ Gravitation waves.
@ Bao radial.

@ Structure formation.
© CMB, etc.
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Moving KGB

Horndeski in motion
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Lpe = G2(X) — G3(X)Oo, b= o(t) + N x'. (11)
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From Background Evolution to Nonlinear Structure
Formation and Observables
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Cosmology with an Expanding Solid

Multifield curved solid: Early dark energy and perturbation instabilities

Juan P. Beltran Almeida,"* Alejandro Guarnizo,? ! Thiago S. Pereira,® ! and César A. Valenzuela-Toledo* §

! Universidad Nacional de Colombia, Facultad de Ciencias, Departamento de Fisica,
Avenida Cra 80 # 45-03, Bogotd, Colombia
2 Departamento de Fisica, Universidad Antonio Narifio,
Cra 3 Este # 47A-15, Bogotd, Colombia
3 Departamento de Fisica, Universidade Estadual de Londrina,
Rodovia Celso Garcia Cid, Km 380, 86057-970, Londrina, Parand, Brazil
4 Departamento de Fisica, Universidad del Valle,
Ciudad Universitaria Meléndez, Santiago de Cali 760032, Colombia
(Dated: September 4, 2024)

1
LpE = —EvaV%BGAB —V(gh). (13)

di* = dp* + f(¢)*od' e’ (14)
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Dynamical dark energy parameterizations in VCDM
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The matter-density PDF in phantom-crossing VCDM
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Conclusions

@ For a scalar field coupled to a vector field and a scalar field with
internal symmetry, the anisotropy remains close to zero.

@ For an inhomogeneous scalar field, the anisotropy is of the order
of 107*

o For an scalar field the anisotropy is on the order of 1072, in fact,
the isotropic case is excluded by the observations considered.

@ In contrast to usual quintessence models, the observations favor
values of Agq that are not close to zero.
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