Cosmic Tsunamis in Modified Gravity
scalar waves wrecking screening mechanisms
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Extending General Relativity

Light degree of freedom driving acceleration
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Screening Mechanisms in Scalar-Tensor Gravity
Suppressing the Yukawa Potential
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Efficiency crucial to evade gravity constraints



Constrains on Modified Gravity
Post-Newtonian Parameter
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Computing the profile of the field
In the solar system

2
S = /d4w\/—_g (%R — %(&b)z — V(¢)) + Smatter [A2(¢)guu,¢]

e Scalar field equation of motion

b+ 3HO — V6= Vo (0, #)

A damped wave equation



Quasi-static approximation
Field profile does not change in virialised/quasi-static

systems
e Scalar field equation of motion

1
PV2¢ = -Veff’¢ (,09 ¢)

« Quasi-static approximation

2
S = /d4:c\/—_g (%R - %(3@2 — V(¢)) + Smatter [A2(¢)guu,¢]



Quasi-static approximation
Field profile does not change in virialised/quasi-static
systems
» Scalar field equation of motion

1
?V%s — 'V;ff,¢ (P, 9)
» Quasi-static approximation
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Screening mechanism suppress field value and gradient
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Chameleon Potential

Vi)

Waves from Supernovae
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Waves from collapse of domain walls
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Screening disrupted!

Scalar waves increase the PPN parameter
and fifth force several orders in magnitude!
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h Oscillations are a smoking gun!
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Summary

» A light extra degree of freedom in the gravity sector is viable
only if a screening mechanism is efficient to suppress it at
local scales

» The viability and efficiency of screening mechanism generally
relies on the guasi-static approximation

» Astrophysical events can create waves and the quasi-static
approximation is no longer valid

» Waves diminish the screening mechanism efficiency in
several orders of magnitude reducing the viability of many
modified gravity theories



