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We study dynamical dark energy using e.g. the CPL parameterisation:

wpgla) =wy+w, (1 —a).
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We study dynamical dark energy using e.g. the CPL parameterisation:
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We study dynamical dark energy using e.g. the CPL parameterisation:

[IM. Chevallier and D. Polarski, 2001]
wppla) = wy+w, (1 —a). ,
DE( ) 0 “( ) [E.V. Linder, 2003]

The relevant data come from: CMB+BAO+SNe

Recent results from DESI suggest a preference ror a
in comparison with ACDM

- DESI BAO data are consistent with ACDM on their own.

- Dynamical dark energy is preferred at
a) 2 — 30 when two of them are combined

b) 3 — 4o all of them combined

A model of dynamical dark energy is compulsory to explain data.
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- Dynamical dark energy via scalar fields —inverse power-law V ~ ¢~ %and V ~ e [Ratra & Peebles and Wetterich, 1998]
- Formalisation of the concept of quintessence and tracker solutions. [R.R. Cadwell, R. Dave and P. Steinhardt, 1998]
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- What can Lovelock’s theorem and Occam’s razor tell us about the extension of GR? Adding a single scalar minimally
coupled to gravity:

| 1
— 2 2
L =—./—g [‘7@0) + EMP% +5Mpdﬂqpaﬂ¢ +...|+Z,W.0.8,)

- Higher-order derivatives? They are (suppressed) + possible ghosts rom Ostrogradskys theorem.

New two-derivative interactions (not suppressed) appear when considering
IN string compactifications, the couple arises naturally with the target-space metric,
G ()0, 0 p” = 0,00"p + W()0,a0"a,

where @ and a are pseudo-Goldstone bosons of and approximate spacetime scaling and internal shift symmetry,
respectively. Moreover, the scaling condition entails W(@) = e ™%,
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Two criteria to study UV-consistent EFTs are relevant for quintessence:
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1) For a positive V, the de Sitter conjecture (in Planck units) states that
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If the conjectures were correct, not only would dS vacua be absent in our theory of quantum gravity, but also
effectively single-field slow-roll quintessence models.
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_ ¢1 _ W¢2 _ \/‘_/ V¢1
X = o — N and a=-—Mp
v/ 6 HM) v/ 6 HM) v/ 3HM) V.

This gives rise the dynamical system:
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Gornceluscors:

- Multifield quintessence with exponential potential V' = e 1 and KC W = %

- Dynamical system analysis
- Numerical analysis

- In agreement with observations and swampland constraints.

. Multifield quintessence with AS potential V ~

- Numerical analysis

A+ (/M- B)®

- In agreement with observations and swampland constraints.

- Dynamical system analysis of the system with AS potential.

- Bayesian analysis

- Comparison of the exponential and AS potential to observations

« Explanation of the crossing of the w < — 1 line.

ppm  yYoung Theorist Forum 2025
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- Estimate what model 1s statistically preterred by experimental data.

I—r

e P/ M, and KC W = ¢<¢
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