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Parameter Effect Limit Remarks
~v—1 time delay 2.3x107° Cassini tracking
light deflection 2 x 1074 VLBI
B—1 perihelion shift 8 x 107° Joo = (2.2+£0.1) x 1077
Nordtvedt effect 2.3 x 1074 nn = 48 — v — 3 assumed
& spin precession 4 %1077 millisecond pulsars
o1 orbital polarization 10~ Lunar laser ranging
4x107° PSR J1738+0333
Q2 spin precession 2 x 107 millisecond pulsars
Q3 pulsar acceleration 4 x 10720 pulsar P statistics
(1 — 2 x 1072 combined PPN bounds
(2 binary acceleration 4%x107° Pp for PSR 1913+16
(3 Newton’s 3rd law 10~% lunar acceleration
(4 — — not independent [see Eq. (73)]
C. Will LLR 14
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Large distances modification and screening

1) We do want a sizeable modification at cosmological scales

1 1
L = MpR 2(@@2 2m2¢2

—>  Very light mode H? ~ m?

1
L= MR~ (09)° - 4/5\4 (D) M2, H? ~ A



Large distances modification and screening

2) We do not want a modification at short scales

_Laie
L = 2(5’¢) |

d' /A%




Large distances modification and screening

Summary
. ‘ ‘ r
AT Tk
Sun ~ Tm ~ 1012 Km

Nicolis & Rattazzi '04
De Rham & Ribeiro ’14
Brax & Valageas ‘14



Well-posedness ?

Cauchy problem

Unique solution that depends continuously on the initial data

A 9, u +Ak 9, u = S(u) R

\

Characteristic matrix

l l

Complete set of eigenvectors Real eigenvalues but
and real eigenvalues iIncomplete set of eigenvectors

Strong hyperbolicity Weak hyperbolicity




Well-posedness ?

Cauchy problem

Unique solution that depends continuously on the initial data

GR in ADM formulation is not well-posed!

ds* = —adt* + v;; (dy* + B'dt) (dy’ + 3 dt)
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Well-posedness ?

CCZ4 formalism
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Thousands terms




S = /d4x\/jg

YV, Vo =0

Well-posedness ?

R

167G

K(X)

Oy u—I—Ak O u:S(u)

u

(6)t¢7 8?“ ¢)

4 | 5 9 Y 3
K(X)—— X - 1 4X . 8X
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Caustics / shocks

Finite difference

Well-posedness ?

Oy u+Ak O} u:S(u)

é%lb

Burgers equation

U0z u = 0 u = h(p)

time &8

13

0, u+ 0,F~(u) = S(u)

p=x— ut
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Initial data: TOV solution

¢ /AZ

Screened NS
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Mass-Radius curves

Screened NS
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Scalar field energy

Screened NS

-------------------------------------------

----FJBD

—— A =4.47 x 109 eV
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Dynamics of Screened NS

x107°

Evolution: stellar oscillations

62

G Mg

Text P22

18

2.0
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Dynamics of Screened NS

Evolution: stellar oscillations
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Dynamics of Screened NS

x 1072

\ \
—— A = 4.04 MeV
5.0 I —— A = 7.18 MeV

—_— A =12.8 MeV

Evolution: collapse in a BH
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Dynamics of Screened NS

Evolution: collapse in a BH
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3D simulations

Sepflowny S . . o
J Simflowny IAC3UIB / Simflowny project / Simflowny
Wlkl Clone wiki
<> Source .
Simflowny / Home History
¢  Commits S—

Generates parallel code
for 3+1 simulations

§» Branches

{9 Pull requests

(:) Pipelines

Simflowny: open scientific models

&> Deployments

Simflowny is a cloud-based open environment for scientific dynamical models, composed by a semantic Domain Specific Language and a friendly Integrated
° Jira issues Development Environment, which automatically generates parallel code for simulation frameworks.

\I)Structured Ada ptive
FrestrRefinement Application
Infrastructure

AMR

Exploring application, numerical, parallel computing, and software issues
associated with structured adaptive mesh refinement

LORENE

Langage Objet pour la RElativité NumériquE

Initial Data
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3D simulations

SAMRAI

e Parallelization: divide the domain in patches to be evolved in parallel in
different processors — faster simulations

 Adaptive mesh refinement
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DB: summa

Cycle: 0%

Pseudocolor
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Binary NSs merger
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Binary NSs merger
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Conclusions

e Screening mechanisms allow to reconcile large and short distances
e JTest them in the dynamical regime of binary mergers
e | ong overdue

e Interesting deviations from GR
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