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General f(R, G) field equations - 1

Let us consider theory with an action
B / d'z/=gf(R,G)
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By varying this action w.r.t. the metric components one can retrieve the field equations
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In (3+1) the second Lovelock tensor is always zero
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General f(R, G) field equations - 2
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Spherically-symmetric metric
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General f(R, G) field equations - 3
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“"mixed" equation
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General notes

Ricci scalar
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Gauss-Bonnet term
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Horizon: (A — 0, B — ~) R—2/r? and G — 0
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Horizon existence - 1

“"Mixed" equation under horizon conditions one can rewrite as
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Second parenthesis imply A = const x B
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Horizon existence - 2

For analitic functions
frR=Rfrr+Gfrg; fo=Rfrs+0/fsg

Applying horizon conditions one gets
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If there are no cross-terms in f(R, G), i.e f(R,G) = fi(R) + f2(G) this imply
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Similarly for the singularity, if there are no cross-terms  fgg = 0 or G = 0



R+ f(R) case

“"Mixed" equation takes form
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The solution
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After applying everything, 11-equation takes form
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Solving it altogether with R = R,
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A. de la Cruz-Dombris et al. (2011) AB=const, R=const



Similarly to the previous case

or
(F — Gofg) + 6r + 6C,

B(r) = -3

Ci = —2m and F = 2A + Gyf;



R+ f(R)+ F(G) case
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VT B EF —Gofo — Rofn) + 127 1 12,

Ci=—-2mand f+ F — GyFg — Rofr = 4A



Results

If there are no cross-terms in f(R,G), the theory from the considered point of view
cannot be distinguished from GR.

The work is in progress, and there are hints pointing that if there are cross-terms,
there might be solutions different from Schw-dS.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

