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A transient era of Dark Energy can be obtained through a
scalar field coupled to either Dark Matter, Dark Radiation
or Quintessence.
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ACDM

Ne = 1n(af/ai)

p=-p p=-p
a «< exp(Hit) a oc exp(Hyt)
N. = 50 Ne = 0.3

ns - centuries 100 million years



Transient Dark Energy
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Transient Dark Energy

d+3Hd+V' () =0

ps = 26+ V()

Quintessence relies on Hubble friction
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Transient Dark Energy

| Inflation
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Instead one could rely on an interaction




Toy model
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V($.9) = V(§) + Syt + 2

gb Dark Energy

170 Friend

Hilltop
(¢)2 — 1)2
A

Maximum at the origin

Vil (@) = pae

$*y* + Ay

Exponential

Vexp(¢) = Pde €

No extrema
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[Dvali and Kachru, 2003]

[Axenides and Dimopoulos,

Temporary Stabilization™

Dark Matter
ASSIstance =V"(¢) + mt W*)

15H() 2 m¢ > H()

Transient Dark Energy While fast oscillating
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[Dvali and Kachru, 2003]

[Axenides and Dimopoulos,

Temporary Stabilization™

Dark Matter
Assistance =V"(¢) + mt W*)

15H() 2 my, 2 H()

Transient Dark Energy While friend is fast oscillating
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Dark Matter
Assistance

Transient Dark Energy

=V"(¢) + mt W)

¢c =2 VPDE/mint

Critical friend value

[Dvali and Kachru, 2003]

[Axenides and Dimopoulos,

Temporary Stabilization™

15H() 2 m¢ 2 H()

V(¥)
/.

While friend is fast oscillating
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Temporary Stabilization™

Dark Matter
Assistance

Transient Dark Energy

=V"(¢) + mt W)

l; + a)wﬁ =0
b+ wp(Y(D)§ =0
$ = exp(s7)f(7)

¢ oc exp((Smy — 3H,/2)t)

Parametric resonance

[Copeland and Rajantie, 2005]

[Dvali and Kachru, 2003]

[Axenides and Dimopoulos,
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Dark Energy field

Friend evolution
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Cosmology
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Dark Energy
duration

Cosmology

Hilltop: m,/Hy=10, A/Mp;=0.02
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Conclusion

Dark Radiation

|

Dark Matter +*——1//— Quintessence

w =~ —1

> short lived dark energy period

> mechanism with assisting
field behaving as different
fluids

> exponential potential is less
stable
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Future Work

More elaborated
dark sectors

Further understand
coupled dynamics
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Questions?

Dark Energy

with the help of interacting dark
sectors
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