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Dynamics of Screening in Modified Gravity
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Compact Objects in Modified Gravity
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Neutron Stars in k-essence
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Screening: Scalar modes are damped by

non-linearities within the screening radius.
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What questions did we have?

Do we still see screening if we solve the full non-linear
system numerically?
Does k-mouflage survive in the strong-field regime?

Are the obtained screened solutions stable?
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Screening for Neutron Stars

1024Y | |
—— FJBD
1/
1016 H — K(X) 1 o = FP(r)1 | <P(r))
— K
1012 - _
\i 108 - a
-
10% | :
results hold for any
109 | R p<0andy >0
10~ ' '

1072910110719 10=° 10Y 10° 101
/Mg

LtH, M. Bezares, M. Crisostomi, E. Barausse, and C. Palenzuela, 2009.03354



‘dUnonGR/dT‘ , |dUGR/d7"‘_1

1.125

1.100

-
O
~J
O

1.050

1.025

1.000

Newtonian Fifth Force

| I . | ]
— K(X)/GR
-—- FJBD/GR /
-=-- FJBDyea/GR | ! -
| | | | |
10— 102 102 106 1010
r/ Mg

LtH, M. Bezares, M. Crisostomi, E. Barausse, and C. Palenzuela, 2009.03354

U=—-(g,+1)/2

FJBD constraint:
a~5x1073
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Evolution of K-mouflage
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Evolution of K-mouflage

We define an effective metric
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Conclusions

We have shown by solving numerically the full field equations that

screened solutions in k-essence do not only exist for Sun-like
stars, but also for neutron stars.

These k-mouflage solutions are stable to small perturbations, and

also to large ones as long as they do not cause gravitational
collapse.

However, In some cases we run into a so-called Keldysh
problem, and we cannot evolve the k-essence field equations
starting from a k-mouflage configuration.

Outlook: solve Keldysh problem, evolve in 3+1.



Thank you for your attention!



