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Dark energy evolution
Recent indications

• Linear equation of state (CPL)





• Constrained by CMB + BAO + SNe


• Deviation from 

wde(a) = w0 + wa(1 − a)

(w0, wa) = (−1,0)
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Dark energy evolution
Questions and criticisms

• Dependence on parametrization?


• Tensions within the datasets?


 tension between three probes


 and Planck low-  polarization


• Dependent on individual datasets?


On individual datapoints?


DESI LRG, low-  SNe?
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Dark energy reconstruction
Our methodology and results

• Piecewise constant parametrization for 
 or 


• BAO and SNe distances, CMB- , 
BBN- 


All combinations of BAO and SNe 
give consistent preferences for dark 
energy evolution. 

Robust to amount of CMB information 
included and parameter extensions.

wde = pde/ρde fde = ρde/ρde,0

θ∗
Ωbh2

arXiv: 2606.05853



Results: Dark energy equation of state
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Results: Dark energy density
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Results: Robustness to assumptions
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Conclusions
• Distances from BAO and SNe have 

a consistent preference for dark 
energy evolution


• Insensitive to confounding effects 
and robust to analysis choices z m
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THANK YOU
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Dark energy reconstruction
Piecewise constant parametrization

•  or  





↝ No correlations imposed 

• Redshift bins from DESI + 

wde(z) ≡ pde/ρde fde(z) ≡ ρde/ρde,0

p1 z ∈ [z1, z2) ,
p2 z ∈ [z2, z3) ,
⋮ ⋮

p7 z ∈ [z7, z8)

[0,0.1)
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Dark energy reconstruction
What we measure
• Use mock datasets: Means Fiducial, Covariance Realμ ← C ←
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Dark energy reconstruction
Distance measurements and BBN

• BAO: SDSS or DESI. 


    


• SNe: Union3.1, Pantheon+, or DES-Dovekie


 

• CMB:  (Planck 2018) 

• BBN:  (Schöneberg 2024) ↝ calibrates 

D/rd

DH ≡ 1/H(z) , DM = ∫
z

0
dz′￼/H(z′￼)

m − M ∼ log10((1 + z) DM(z))
θ∗ = r∗/DM(z∗)

Ωbh2 rd
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Results: Reconstructed evolution

 local maximum  phantom crossing: fde ⇒ dfde/dz ∝ (1 + wde(z)) = 0
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Results: Deviations from CDMΛ

1  local maximum ( )    2  ( )    3  crossing  ( )fde 2.5 − 3σ wde > − 1 1 − 2σ wde −1 1 − 2σ
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Results: Global deviations from CDMΛ
• Wilks’ theorem: (Δχ2 , ΔDOF) ↦ Gaussian σ
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Results:
Connecting to observations

•  maximum from


 minimum at  - 


 decrease after 


 preferences unclear


•  from


 increase before 

fde(z)

DH/rd z ∼ 0.4 0.8

DM/rd z ∼ 0.6

μ
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Results: Localized principal components
• Uncorrelated amplitudes prefer the same CDM deviationsΛ
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Results: Individual datasets

arXiv: 2606.05853
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Results:  
posteriors

fde
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Results:  
posteriors

wde
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