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a
, q ≡ − ä
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ΛCDM:

DE ≡ Λ⇒ wDE = wΛ = −1

wDE 6= −1⇒ ΛCDM not OK

(wDE = −1 ; ΛCDM OK)

wDE is not an observable : j = 1 ⇐⇒ wDE = −1

j = 1 +
9
2
wDE (1 + wDE )ΩDE ; Ωrad ' 10−3Ωmat
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Constraints on interacting dynamical dark energy

Euclid: wDE = −1?

other DEs are possible:
quintessence, k-essence,... ∈ modified gravity
most general DE : 1) dynamical and 2) interacting

dynamical: pDE = wDE (t)ρDE

interacting: ρ̇i = −3H(ρi + pi ) + Qi ,
∑
i

Qi = 0

Qi = interactions between cosmological fluids
DE- matter (baryonic and/or dark)
DE- radiation
DE-DE
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Constraints on interacting dynamical dark energy

original aim:
observables (H, q, j ; Ωi )⇒ EoS (dynamical interacting DE)

p(ρ) = p0 + κ(ρ− ρ0) + O[(ρ− ρ0)2]

w =
2q − 1

3
(⇒ p0 = w0ρ0)

κ =
dp

dρ
=

j − 1
3(1 + q)

same as for ẇDE = QDE = 0
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Main result:

ΩDEẇDE +
8πG
3H2 QDEwDE = K (t)

K (t) is written in terms of observables.

At t = t0:

K0

H0
= 3ΩM(1− ΩM)− 2

3
[j0 − q0(1 + 2q0)]

NB: general result, based only on Friedmann equations,
∇µT

µ
ν = 0 and pi = wiρi
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Applications of ΩDEẇDE + 8πG
3H2 QDEwDE = K (t):

Test of ΛCDM

K 6= 0⇒ ΛCDM not OK

independent of j 6= 1
interesting case: j = 1 but K 6= 0
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Constraint on DE
relation between wDE (t) and QDE (t)

interacting non-dynamical DE:

ẇDE = 0 QDE 6= 0

dynamical non-interacting

ẇDE 6= 0 QDE = 0
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Future

1

K0 = 0 ? ⇔ ΛCDM is OK ?(
K0

H0
= 3ΩM(1− ΩM)− 2

3
[j0 − q0(1 + 2q0)]

)

2 constraint on the parametrizations for wDE (t) and QDE (t)(
wDE = w0 + wa(1− a)

QDE = γHρDE

)
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