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Introduction

* Solar System constraints / Post-Newtonian parameter
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* Goal: Compute the continuous metric by solving the
full field equations



Metric vs Palatini

* Beyond Einstein-Hilbert action: Same action yields
different EOM:s depending on choice of free variables
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Metric vs Palatini

* Beyond Einstein-Hilbert action: Same action yields
different EOM:s depending on choice of free variables
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Metric case

* Trace equation
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* For the static and spherically symmetric case

—1 [1—-¢eB ref reB f 4~
A = — —8mGp+ —(R— =) + —
1+’y( r F mop 2( F)+T) rE’
v =
1—eB  reB 8nG reB f 2F
B = 2 3 —(R+ =) —~A
— 5 23+ (R+5) -7
9 A — B B B
F' 4+ 2F 4+ — F’+%(FR—2f) - %SWGT
r

* Together with the conservation law and a given eqn
of state, these form a complete generalization of the

Tolman-Oppenheimer-Volkov egns , &
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Metric case

* Weak field limit A, B < 1, Newtonian approx p < p
Example: f(R) = R — u*/R, pu? =4A/V3
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Metric case

* Weak field limit A, B < 1, Newtonian approx p < p
Example: f(R) = R — u*/R, pu? =4A/V3
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A, B, d—dvac

Metric case

* CASE I: dy > 107%, non-linear term is neglible and

expected results follow

Metric components and d — dyac
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Results independent of boundary
conditions (set at the center of the star)

Possible background such as DM and
solar wind has no effect on the solution
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Metric case

« CASE Il: dy < 1079, non-linear term dominant and
solution gets trapped in Palatini track
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Palatini case

* For constant density, R is also constant
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Summary

METRIC

* Non-linear terms negligible for major part of
parameter space and vppy = % follows

* Small region exists for which the solution follows a
Palatini track. It appears that,as long as 6 f(R) = f(R) — R
is not dominated by a cosmological constant, this
solution is unstable or incompatible with obs.

PALATINI

* Exterior solution always Schwarschild-dS, vppy =1
Relation between density and apparent mass
non-standard, only functions ¢ f(R) increasing
slower than R will yield GR gravitational field



