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ON SOME MODELS OF NON-LOCAL MODIFIED GRAVITY

Zoran Rakić

Abstract. Despite to all significant gravitational phenomena discovered and predicted
by general theory of relativity, it is not a complete theory. One of actual approaches
towards more complete theory of gravity is its nonlocal modification.
We consider nonlocal modification of the Einstein theory of gravity in framework of the
pseudo-Riemannian geometry. The nonlocal term has the form ℋ(𝑅)ℱ(□)𝒢(𝑅), where ℋ
and 𝒢 are differentiable functions of the scalar curvature 𝑅, and ℱ(□) =

∑︀∞
𝑛=0 𝑓𝑛□𝑛 is

an analytic function of the d’Alambert operator □. Our motivation to modify gravity, in
an analytic nonlocal way, comes mainly from string theory, in particular from string field
theory and 𝑝-adic string theory.
Using the calculus of variations we derived the corresponding equations of motion. The
variation of action is induced by variation of the metric tensor 𝑔𝜇𝜈 . Firstly, we consider
several models of the above-mentioned type, as well as the case when the scalar curvature
is constant.
Recently, we deal with the cases where: (1) ℋ(𝑅) = 𝒢(𝑅) = 𝑅− 4Λ, and (2) ℋ(𝑅) =
𝒢(𝑅) =

√
𝑅− 2Λ. Specially, we are paid our attention to the case (2) with scaling factor

of the form 𝑎(𝑡) = 𝐴𝑡
2
3 𝑒

Λ
14

𝑡2 , and we find some new cosmological solutions, and we test
validity of obtained solutions with experimental data.
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