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Some Motivations
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Motivations
@ Despite the great observational efforts there is still doubt about
the nature of dark energy.
@ Our best model so far is ACDM, but it has some tension.

@ |t is of interest to test the assumtions made on ACDM.

@ Testing the cosmological principle could be a good avenue to
solve some tensions.
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Generalities
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The approximations

Main objective

@ To study the LSS in the context of an homogeneous but
anisotropic bianchi | metric.

The main assumptions
@ We work in the Newton approximation.

@ We assume a small shear approximation.

© We assume a small field big spatial derivative approximation.
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The background

Bianchi | metric The geometric shear

s ) o 1 2 _ iy
ds” = a”(n)[—dn"+i;(n)dz'da?]. 94 = 5V, O = 0704
Fluid continuity equations Einstein equations

1
P+ 3Hpm =0, 3H? — 50 = (pm + pac)a’
/ — gl : : :
Pac + 3H(pde + Pac) = —0im ) (Ulj)/ + Q’HUZ]- = a27r’j. |
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Generalities

Some Motivations
o ooe

Perturbation theory
The perturbed Bianchi | metric

The Euler and continuity equations

Linear and non-linear solutions

ds® = a® [—(1 + 2¢)dn? + 2widz’dn + (vij + hij) dz'da?] .

Summary

The perturbations

o
hij = =2y (%’j + %) + 275,

Sen =75 == g

The Newtonian limit

k2 = —ga2H26,
v — _ Fi®
‘" aH’

v

The order of perturbations

Variable n in O(e")

Derivatives — 0;/aH -1/2
p. 6,0 0
Fluid v 1

v; 1/2
o, U 1

Metric wi 3/2
Tij 1

vy
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The continuity equations for the matter perturbations

the continuity equations

Vlpm (1 +8)u] = 0,

wWV,u* =0.

Continuity and Euler equations
& +0(140)+v'96=0,
0"+ HO + 9; (v 9;v") + ngH26 = —20"9v; .
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Linear solutions

Linear matter contrast equation

Linear and non-linear solutions Summ
(1) o

3
6/1,(777 k) + Hdi (777 k) - §H2Qm51 (7% k) = _20-H (777 k)5/1 (77, k) :

ary

Linear solution

81(a,k) = D, (a) (1 n Qij(a)iéifcj) 8i(k),

Qij(a) = 2 /adsg(a,s)w.

" D (a) s2H(s)

Qs
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Non-linear solutions

Non-linear equations Solutions split

5%(’% k) +92(777 k) = _a[01751]7 51 _ 6(]80) + Al
=0y 5

9%(77, k) + [H + QUH (7]1 k)] 92("7a k) 3 2H2gm52(777 k) = _6[01, 01] o 6 5(ISO) A
2 — 0y + Ao

v

Anisotropic contribution to the non-linear solution

3
As(a,k) = / (;lTﬁgFQU(a, ok — a)éa)dk — ).
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Summary

@ We computed the Euler and continuity equations to the matter
perturbations in an anasitropic background.

@ We solved the equations to linear and non-linear order.

@ We showed that a small deviation from isotropy can leave a
signature in the matter power spectrum.

@ However, the signal must be disentangled from the quadrupole in
the redshift-space distortions.
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