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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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The Beatles – With a Little Help From My Friends

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

or Quintessence. 

This talk
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Toy model

Standard 
Model

Dark 
Sector

graviton

Hilltop Exponential

Maximum at the origin No extrema

Dark Energy

Friend
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Swampland

de Sitter Conjecture

No acce
lerated 

expansio
n

Slow-roll accelerated expansion

[Ooguri et al., 2019]
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Metastable dS

Inflation Radiation Matter Dark Energy Matter



8

Metastable dS

Quintessence relies on Hubble friction

Inflation Radiation Matter Dark Energy Matter
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Metastable dS

Inflation Radiation Matter Dark Energy Matter

Instead one could rely on an interaction
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Stabilization
[Dvali and Kachru, 2003]

[Axenides and Dimopoulos, 2004]

Dark Matter 
Assistance

φ

V
(φ

)

Temporary de Sitter While fast oscillating
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Destabilization
[Dvali and Kachru, 2003]

[Axenides and Dimopoulos, 2004]

Dark Matter 
Assistance

Critical field value
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[Dvali and Kachru, 2003]

[Axenides and Dimopoulos, 2004]

Dark Matter 
Assistance

φ

V
(φ

)

Parametric resonance
Temporary de Sitter While fast oscillating

[Copeland and Rajantie, 2005]

Destabilization
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Cosmology

Dark Energy field evolution Friend field evolution
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Conclusion

 short lived dark energy period 

 potential satisfying the 
refined de Sitter conjecture

 exponential potential is less 
stable

Friend

Dark Energy

[Casas and Montero and Ruiz, 2024]

other Friend
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Future Work

String compactifications

More elaborated
 dark sectors

Moduli stabilization
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Dark Energy
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Questions?
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