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Motivation

Problem
@ Dark sector of the universe

Mimetic matter
@ Unified description of dark matter and dark energy

@ One constrained scalar field

= New phenomology
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Mimetic Matter (1)

@ Starting from the Einstein-Hilbert action Chamseddine & Mukhanov
(2013)

1
S = 5 /d4x V—8R(guv) + Sm(guv, ¥)
@ Non-invertible conformal transformation
8y = — (EaﬁaoﬁpaB(P) Euv = )?g;w

= Conformal invariant theory

& — QUX)Euw, X — Qfl(X)X

@ Transforming the action
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Mimetic Matter (2)

e Fixing the Conformal gauge degree of freedom X = 1 Barvinsky
(2014), Golovnev (2013)

M N
5= [ /7B [GR- M@ 0600+ 1)) + SulEunv)

Equations of Motion

8" 0up0,p+1=0
Guy — Ty = (=G + T) 00y
—_———
22
9 (V-e(-G+T)g"d,p) =0

@ The trace A mimics the CDM density

T;Li;n = Pdm Uy Uy, = (—G + T) 6M996V(p
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Generalization of Mimetic Gravity

@ Starting from a general scalar-tensor theory Chamseddine et al. (2014),
Arroja et al. (2015), Arroja et al. (2016)

5= [ % VB[ Llgur9) ~ Me" 0up0hp + 1)) + Snlgins)

Equations of Motion

g 0,p0,p+1=0
Epo + Ty = —(E + T)Oup0,p
Oy (V —g(E+ T)g‘“jaygo) +Q,=0

@ L(guv) can be any Lagrangian for instance Horndeski model

@ Possible to model any background
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Linear Perturbations around FRW (1)

o Evolution equation for mimetic Horndeski model Arroja et al. 2016
"+ GO+ GP=0

@ No Laplacian term = sound speed
@ Mimetic cubic Horndeski model

1
L= K(p,X) — Gz(p, X)Op +5R

~V(p)

@ Same evolution and Poisson equation as for CDM and a perfect dark
energy fluid Arroja et al. (2017)

322

W, PeomVe + (Poe + Poe)Vio + > (P + Pr)ve| =0

f=r,b

+HO +

A® = A7 G qa° op
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Linear Perturbations around FRW (2)

@ Restricting to ACDM background (V/(¢) = A) = behavior of
standard ACDM at linear level

@ Direct coupling between scalar field and curvature
L=V(p)+f(p)R
@ Gravitational slip

v, In(f)’
SO T In(8y)

gl

@ Different evolution and Poisson equation
= Deviations from a standard ACDM model at linear level
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Instabilities

@ Non-linear Hamiltonian for mimetic matter Chaichian et al. (2014)

H = ng + Por/ 1+ hua,gDanO

= Stability condition

_ Pe

- \/Ew/]. + hU8;<p6j<p

@ Physical interpretation: positive dark matter density

>0

@ Generalization for mimetic scalar-tensor models
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Mimetic gravity offers a unified description for CDM and DE

Stable solutions require A > 0

At linear level one can model exact the same behavior as standard
ACDM

@ Deviations enforces direct coupling between curvature and the scalar
field f(¢)R
Future plans: Constraining the parameter space
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@ Generalization to non-invertible disformal transformation Deruelle, Rua
(2014), Arroja et al. (2015)

Euv = A(cp’X)g,uu + B((p, )ausﬁauéﬁ

B, %) = 22X L )

o Choice of A(p, X) = X and b(p) = —1 leads to non-invertible
conformal transformation

@ Equivalence to the non-invertible conformal transformation
Takahashi,Kobayashi (2017), Langlois et al. (2018)
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