Modified gravity and dark energy
In higher-order scalar-tensor theories

Marco Crisostomi

Atelier Théories de I'action Dark Energy - session 2 19/11/2019 IHP



In collaboration with:
Christos Charmousis, Ruth Gregory, Kazuya Koyama, David
Langlois, Matt Lewandowski, Karim Noui, Dani Steer, Niko

Stergioulas, Gianmassimo Tasinato, Filippo Vernizzi



L

DHOST

= K+Gy0¢+G.R+ Ao + @

+ @ 6.,0" 6 + @S 0,00")’

Impose the degeneracy conditions

L =K+ Gjs ¢—|—G-R+A1[¢MV¢MV_(

$)?] + As(

0)° + Az(0@) " ¢ ¢

[Langlois, Noui]
[MC, Koyama, Tasinato]

O) " P @”

+ f(G, Ay, AS) ¢H§bup¢py¢u - Q(Ga Ay, A3)(¢M¢W/¢V)2



DHOST

L =K+ G306+ G.R+ A1[¢¢" — (O6)%] + Az3(0¢)¢* ¢ ¢

=+ f(G7 Ala AS) ¢M¢up¢py¢l/ + g(G7 Ala AS)(¢M¢MV¢V)2

5 free functions

E FT Of D E [Langlois, Mancarella, Noui, Vernizzi]

Expand around FRW in the unitary gauge
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Non-linear perturbations:




Gravitational wave constraints
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Gravitational wave constraints
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What is left?
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What about:
1 - Screening
2 - Self-acceleration



Screening
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gravitational potentials for a spherically symmetric matter source
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Screening ?
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Self-acceleration
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Self-acceleration
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Signatures in LSS

[Kehagias, Riotto]

[Peloso, Pietroni]

Consistency relations in LCDM
[Creminelli, Norena, Simonovic, Vernizzi]

()07, (m) -+ 07 ())oo = Pol@) Y Oulbz, (m) -+ 0z (1))

[MC, Lewandowski, Vernizzi]

Consistency relations are broken in DHOST
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Signatures in LSS

Consistency relations are broken in DHOST [MC, Lewandowski, Vernizz]
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Stealth Black Holes
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Rotating Black Holes
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Rotating Black Holes
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Rotating Black Holes
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Rotating Black Holes
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Rotating Black Holes
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Rotating Black Hole
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Rotating Black Holes
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Conclusions
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* Screening is OK (hopefully)

 Self-acceleration is OK Thanks!

* Distinctive signatures in LSS

* QNM & Ringdown



