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                    Abstract
This paper analyses the cosmological consequences of a modified theory of gravity whose action integral is built from a linear combination of the Ricci scalar \(R\) and a quadratic term in the covariant derivative of \(R\). The resulting Friedmann equations are of the fifth-order in the Hubble function. These equations are solved numerically for a flat space section geometry and pressureless matter. The cosmological parameters of the higher-order model are fit using SN Ia data and X-ray gas mass fraction in galaxy clusters. The best-fit present-day \(t_{0}\) values for the deceleration parameter, jerk and snap are given. The coupling constant \(\beta \) of the model is not univocally determined by the data fit, but partially constrained by it. Density parameter \(\Omega _{m_0}\) is also determined and shows weak correlation with the other parameters. The model allows for two possible future scenarios: there may be either an eternal expansion or a Rebouncing event depending on the set of values in the space of parameters. The analysis towards the past performed with the best-fit parameters shows that the model is not able to accommodate a matter-dominated stage required to the formation of structure.
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                    Notes
	The authors of Ref. [58] use the same action (1) proposed here but their argument is based on different motivations.


	
                      \(f_{\mathrm{gas}}=\frac{M_{\mathrm{gas}}}{M_{\mathrm{tot}}}\), where \(M_{\mathrm{gas}}\) and \(M_{\mathrm{tot}}\) are the gas mass and the total mass of the cluster respectively.


	
                      \(\Omega _{b0}=\rho _{b}/\rho _{c}\) is the non-dimensional baryon density parameter.


	Notice that here \(s_{0}\) is not the snap, defined in Eq. (18). Even at risk of confusion, we decided to maintain the notation used in Ref. [15].


	We emphasize that \(\left\{ q_{0},j_{0},s_{0}\right\} \) are precisely the values of \(\left\{ -Q,J,S\right\} \) calculated at the present time \(t=t_{0}\).


	The result (51) is still valid even when radiation is added to the model.
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