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Saltas et al. (2014) 
Lombriser & Taylor (2016) 

Belgacem et al. (2017-2019)

In a wide class of gravity theories, in a homogeneous-isotropic Universe (FLRW) 
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The GW Hubble diagram probes a potential 
cosmic evolution of the Planck mass
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…but the Universe is inhomogeneous

4

unaltered emission? 
need screening

propagation through 
screened regions?

conversion into 
other waves? screened observer?

lensing?

??

Motivation of this project: what is the GW distance in the real Universe?



Gravity model: reduced Horndeski
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Horndeski (1974) 
Deffayet et al. (2009) 

GW170817/GRB170817

• Horndeski theories = GR + an extra scalar field


• Effective behaviour of some high-energy theories 

• Scalar field could be dark energy 

• Reduced Horndeski: models with luminal GWs
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• Effective behaviour of some high-energy theories 
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GW170817/GRB170817

• Horndeski theories = GR + an extra scalar field


• Effective behaviour of some high-energy theories 

• Scalar field could be dark energy 

• Reduced Horndeski: models with luminal GWs

k-essence cubic Galileon/KGB Jordan-Brans-Dickenew scalar dof
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Perturbations on arbitrary background:
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Ĉµ⌫ ⌘ G,X

M2
⇤
'̄,µ'̄,⌫ � 2M⇤,'

M⇤

negligible
scalar dispersion relation how scalar waves 

“feed” tensor waves

<latexit sha1_base64="A8cfKQc1U1JPogcNPAEkWt794QU="></latexit>

' = '̄ + �'
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Scalar Cherenkov effect?
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To be further explored: 
1. effect of screening on the effective Planck mass 
2. scalar Cherenkov effect
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