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Introduction
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Motivations

@ CMB and LSS observations allow the existence of anomalies.
@ Anomalies in the peculiar velocities, LQG, anisotropy in the

cosmic expansion rate.
@ Nature of Dark energy.
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The solid like model

The solid like model

The standard homogeneous In I
scalar field (¢7) = cra’. )
(p) = o(1) ) The broken symmetries
The broken symmetry o = ol +al,
Ft) = ot)+7 ¢’ >0’
J
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The model

The action

2
S = /d4x\/_ MPpR_ ZFI (@Y + L, +Lpn|, I=1,2,3.

The Bianchi-I metric

ds® = —dt* + a?(t) (e%l O dz? 4 220 gy? + GZﬁS(t)dZ2> ,

The building blocks The restriction

> Bi(t) =
i

(I)[ — guuvu¢fvy¢f —

josue.motoa@correounivalle.edu.co Anisotropic Solid Dark Energy December 3, 2020 4/12



Introduction The solid like model The dynamical system The numerical evolution Conclusions
o oo ©00000 o o

The axi-symmetric Bianchi-I metric

The anisotropy parameters The solid lagrangian
pi(t) = —20(1), Y F (@) = F' (') +2F” (97,
Ba(t) = B3(t) = o (1), !

The field equations

3mH? = F' + 2F? + p,, + pr + 3m% 62,

.2 4 4
—2m3H = §<I>1Fq1> + —®*FF + pm + —pr + 6mp 62,

3 3
2
mgs + 3mpHo = 3 (®°F3 — @'Fg) .
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The autonomous system

The variables of the system

F2

7 " YR =)
3m2H?’

Pm Pr
= — Qe = Q
1 9 m s
3m2H?

2 _ =
2= = ~ 3miH?’ 3miH? "

g
H )

The constraint in the variables

A2+ 24+ + Q= 1.

The model assumed

Floc ()", F?oc (%)™ .

The EoS of DE

2nf2 +2mf?+3%?
wpg = —1+ 5 flz J2c2 2
3 (Jf+2ff+%2)
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The autonomous system

The deceleration parameter

1
qE—&a/d2:§ (14 (2n —3)f7 +2(2m — 3)f5 + Q, + 3%7] ,

The autonomous system

fi=fila+1-n(1-2%)],
fa=frla+1-m(@1+3)],

S = S(q—2)+2 (mf} - nf?) |
Q. =20,(q—1),
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The fixed points

The relevant radiation and matter fixed points
@ (R — 1) isotropic radiation domination: 2, = 1,w.s; = 1.
@ (M — 1) isotropic matter domination: €2,,, = 1, wess = 0.
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The fixed points

The relevant DE fixed points

(DE —1) anisotropic DE sourced by f1:
_ V/3@3)(1-n) n+3 (I—-n) Y= on 2n(3+n)(1— n)+8n

n—3 Weff = — -1+ (3—n)?

(DE 2) amsotroplc DE sourced by f2'
fo=~ 3(8/2-m) Y= Weff = —1+

3—m ’ m— 3’
(DE 3) anisotropic DE sourced by f! and f2
\/m fy = v/ 3(n2+mn—m-+n) =

yJ2 —

m—+2n \[(m+2n) m+2n ’

wep = —1+ 2L
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Existence and stability conditions
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The numerical evolution

The initial conditions

Q.. =0.99995, fi, =107, fo,=10"", ¥, =0,

The numerical evolution Conclusions
o]

The abundance evolution
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The shear evolution
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Conclusions

@ The late-time cosmic acceleration can be successfully supported
by the solid DE model.

@ Anisotropic DE is an attractor.

@ The solid DE model can reproduce the right evolution of the
universe: radiation (isotropic) — matter (isotropic) — DE
(anisotropic).

@ The EoS of the DE is almost constant throughout the whole
evolution.
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