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Mimetic Gravity
Description of pure dust

Conformal Invariance
gµν → Ω2gµν

Mimetic constraint

Sm =
∫

d4x
√

−gλ(∂µϕ∂µϕ + 1)

Relativistic MOND theories
Non-relativistic MOND limit

(Generalized) TeVeS

Aether constraint

SAE =
∫

d4x
√

−gλ(AµAµ + 1)

Unifying Framework
Conformal Invariance; Mimetic or Aether constraint
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Back-Up



Mimetic Gravity

Non-invertible Conformal Transformation

gαβ = (−g̃µν∂µϕ∂νϕ) g̃αβ

Transformed Einstein-Hilbert action

S =
∫

d4x
√

−g̃ X̃
[
R̃ + 3

2X̃ 2 ∇̃µX̃∇̃µX̃
]

Conformal Invariance S(Ω2g̃µν) = S(g̃µν)
Gauge fixing constraint X̃ = 1

S =
∫

d4x
√

−g̃
[
R̃ + λ(X̃ − 1)

]
Generalization to disformal transformations

gµν = A(ϕ, X̃ )g̃µν +
(

A(ϕ, X̃ )
X̃

+ b(ϕ)
)

∂µϕ∂νϕ



Aether-scalar-tensor theory

Aether-scalar-tensor theory

S =
∫

d4x
√

−g
16πG

{
R − KB

2 F µνFµν + 2(2 − KB)F µνAµ∂νϕ

− (2 − KB)Y − F(Y, Q) − λ(AµAµ + 1)
}

MOND limit achieved by tuning F(Y, Q)
Using Aether constraint to restore conformal invariance
Switching gauge constraints via conformal transformation

gαβ = (AσAσ)
(∂µϕ∂µϕ) g̃αβ


