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KiDS-Legacy: Fiducial constraints
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In practice: Many well known MG models 
can be expressed via a specific choice of  

(see Kobayashi et al. 2019)
Gi
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Zumalacarregui et al. (2017), Bellini et al. (2020) 
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1. Background
• Constant dark energy equation of state 
• Varying equation of state (e.g. ) 
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• Effective field theory of dark energy
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         KV450

Spurio Mancini et al. (2019) 
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(Kennedy at al. 2018, Lombriser et al. 2019) 
αi(t) ⟶ Dkin > 0, M2

* > 0, c2
s > 0, αB,0

• Gradient instabilities (negative square of sound speed) 
• Ghost instabilities (wrong sign of kinetic term of 

background perturbations) 
• Tachyonic instabilities (negative effective mass squared 

of scalar field perturbation) 
• Mathematical (or classical) instabilities (can cause 

exponentially growing perturbations)
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• Free from gradient and ghost instabilities by design 
• Implemented in mochi_class (Cataneo & Bellini 2024)
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Weyl potential: ΦW = (Φ + Ψ)/2
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Additionally: • Phenomenological Vainshtein screening in the non-linear regime (recovering GR at high k) 
• Non-linear matter power spectrum from HMcode2020 within an approach inspired by the 

reaction framework of Cataneo et al. (2019)
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Horndeski parameters

Xi(a) = X̂i
ΩDE(a)

ΩDE(a = 1)



Sampling parameters
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Horndeski parameters

Xi(a) = X̂i
ΩDE(a)

ΩDE(a = 1) + cosmological & nuisance parameters
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Stölzner et al. (2026) 
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Best-fit  
Bayesian suspiciousness:  

Δχ2 = − 3.12
Nσ = 1.40

Stölzner et al. (2026) 
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Stölzner et al. (2026) 
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Best-fit  
Bayesian suspiciousness:  

Δχ2 = − 1.33
Nσ = 1.09

Stölzner et al. (2026) 



Results

11

Stölzner et al. (2026) 



Constraints on derived parameters
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Background cosmology: w0wa
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Conclusions
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• Cosmic shear can place significant constraints on the Horndeski parameter 
space 

• KiDS-Legacy constraints are competitive with those from the CMB 
• Current data show no significant preference for modified gravity over GR 

•  constraints are robust with respect to changes in the cosmological model S8



Backup slides
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Constraints on derived parameters
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Constraints on derived parameters



Non-linear power spectrum and screening
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• Non-linear matter power spectrum:  

• : non-linear power spectrum in a reference (pseudo) cosmology 

• Reaction:  

• Screening factor:  

•  for  (recover GR on small scales) 

•  for  (modified gravity on large scales) 

•

PMG
m,NL(k, a) = ℛ(k, a)Ppseudo

m,NL (k, a)

Ppseudo
m,NL (k, a)

ℛ(k, a) = [(1 − 𝒮 (k, a)) Pw0wa
m,NL/Ppseudo

m,NL + 𝒮(k, a)]
2

𝒮(k, a) = exp [−(k/kV)n(a)]
PMG

m,NL ≈ Pw0wa
m,NL k ≫ kV

PMG
m,NL ≈ Ppseudo

m,NL k ≪ kV

ΣNL(k, a) = 1 + 𝒮(k, a)[ΣL(k, a) − 1]



Best fit (KiDS + Planck + DESI + eBOSS)
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Priors
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