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Abstract:

Observational constraints on time-varying dark energy are commonly presented in terms of the two CPL parameters $w_0$%$ and
$w_a$. Recent observations favor a sector of this parameter space in which $w_0 > -1$ and $w_0 + w_a < -1$, suggesting that
the equation of state underwent a transition from violating the null energy condition (NEC) at early times to obeying it at late
times. In this talk, | will demonstrate that this initial impression is misleading, by showing that simple quintessence models
satisfying the NEC at all times predict an observational preference for the same sector. The upshot is that the CPL
parameterization is simultaneously useful for detecting deviations from cosmological-constant dynamics ($w = -1$) but
unreliable for predicting the true behavior of $w(z)$.

Pirsa: 24070095 Page 1/13



PERIMETER P[ INSTITUTE FOR THEORETICAL PHYSICS

Pirsa: 24070095

Assessing observational
constraints on dark energy

- [l : : ’ '
David Shlivko ¥ LA
50 Years of Horndeski Gravity @ PI/UW 0
July 16, 2024 Based on 2405.03933 with Paul Steinhardt

Page 2/13



PERIMETER P[ INSTITUTE FOR THEORETICAL PHYSICS

What is dark energy?
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Using data to constrain theories
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Parameterized deviations from A
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Observational constraints on deviations from A

DESI 2024 Cosmological Constraints: 2404.03002
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DESI incompatible with quintessence?
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Thawing quintessence example vs. CPL

Quintessence
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H(z)’s can match even when w(z)’s do not.

Quintessence
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Matching H(z)’s to constrain quintessence

* Phase I: Consistency at a glance

* Phase II: Detailed analysis
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(Mis)interpretations of the wy-w, plot

* Indication of non-A dynamics
Quintessence models ‘

.. live here? * Indication that w(Zz) is growing over time

NEC-violating
models?
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(Mis)interpretations of the wy-w, plot

* Indication of non-A dynamics

* Indication that w(Zz) is growing over time
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Summary

We shouldn’t take observational (CPL) constraints on w(z) at face value

* ... except for the qualitative indication that w(z) is growing over time
We can still (indirectly) evaluate models of quintessence from {wy, w, } constraints
The observationally preferred region (wy + w, < —1) is compatible with quintessence

Future work: Alternative parameterizations of w or H
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