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Minisuperspace, H&lin the spatial part : too simple... = Bianchi models !




Bianchi Type |, diagonhal metric

Bianchi type 1in 2+1 : ds® = —dt* + f: (t)da:ida:j

Symmetries of the spatial part:  GL(2)



Bianchi Type |, diagonhal metric

Bianchi type 1in 2+1 : ds® = —dt* + f: (t)da:ida:j
Symmetries of the spatial part:  GL(2)

| A%(ty) O
Initial conditions, in diagonal form : hz'j(tO) — 5@' hij(tO) B 0 BQ(tO)

. . 1. .
Equations of motion :  hi;(t) = 16m(Ti; — hi;T) + hih® hyj — §hz‘jhklhkz



Bianchi Type |, diagonhal metric

Bianchi type 1in 2+1 : ds® = —dt* + f: (t)da:ida:j
Symmetries of the spatial part:  GL(2)

| A%(ty) O
Initial conditions, in diagonal form : hz'j(tO) — 5@' hij(tO) B 0 BQ(tO)

: : 1. :
Equations of motion :  hi;(t) = 16m(Ti; — hi;T) + hih® hyj — §hz‘jhklhkz
Matter source, fluid : 1}, = (p + p)uuu,, +D Guw

o : : 1 :
— hij(t) = 87T(p — p)hij + hikhklhlj = §hijhklhkl



Bianchi Type |, diagonhal metric

Bianchi type 1in 2+1 : ds® = —dt* + f: (t)da:ida:j
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Initial conditions, in diagonal form : hz'j(tO) — 5@' hij(tO) B 0 BQ(tO)
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Equations of motion :  hi;(t) = 16m(Ti; — hi;T) + hih® hyj — §hz‘jhklhkz

Matter source, fluid : Tw/ = (p 0 p)up,uu +D Guw N
O

—— hij(t) = 87T(p — p)hij -+ hikhklhlj — §hijhklhkl OnISOTrOpIC

' I
hi; hij will remain diagonal for all time t ! sfress |
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Medium volume element : qu (%, 1)

Simple example of background configuration : <q§1> = QX

Symmetries required

I I, I I _
Internal shift : - =9 Fa, a = const,
Rotational symmetry : ¢! — O ;07 . O'; € SO(3),

General covariance + shift symmetry : B!’ = auqbl 8%‘1
+ SO(3): Tr B = [B]

Most general Lagrangian for the solid : L4 = F([B], [BQ], [33])



Solid inflation

Medium volume element : qu (%, 1)

Simple example of background configuration : <q§1> — Oé:IZI

Symmetries required

Internal shift : ¢' = ¢ +a, a' = const , _ o
Rotational symmetry : ¢! — O ;07 O'; € SO(3), ﬁggﬂg'},fﬁgﬁﬂfco"s' L ang 2012
N.. qufolo, S. Mofcrresg, M. Pe{oso, .A.
Solid inflation - pe ~ 6—2€N I{?r)lﬁg;%rg’?ne.wm “anisotropy in solid

- | ess effective in diluting anisotfropies !
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Bianchi + SoliCIRSSSEESieiing solutions !

Simplest inflationary model:  Lisotid = F([B], [32]) — —[B]e

Unitary Gauge : ¢! =2 — BY =pl’

Parametrisation for the metric :

s 2 ¢ o _
P 7= <00§9 sm@) (Ae 0 )(0989 sm@) _ » BRThR

—sinf cosf 0 A2e¢) \sinf coséb

The resulting action: S = /dt— —4H? 4 €% 4 6*(sinh 5)2) — A / dt N i;s(?_i)
J

Y
N Bianchi only : 6(t) fake !

Y
Bianchi + solid : 8(t) real dynamical quantity !



Energy densities of & and 6:
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Conclusion ClREEEIEE--

Rotating cosmological models |

QOutlook : Quantum freatment ¢ Look for the case 3+1 ¢




Thank you for your

attention !




