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Dark matter puzzle in the framework of f(R) gravity

The nature of dark matter remains one of the most compelling puzzles in modern cosmology and astrophysics.
Different observational evidences on galactic and cosmological scales strongly indicate the presence of a non-
luminous matter component

in the Universe, the existence of which is still a mystery. In this work, we consider a promising modified
framework, the f(R) theory of gravity, as a suitable approach to study the dark matter problem on the galactic
scale. The study examines how f(R)

gravity can account for the flatness behavior of galaxy rotation curves without requiring elusive dark matter
within galaxies. We consider a specific form of an f(R) model that effectively mimics dark matter effects and
highlight its theoretical consistency and

viability, and compare its predictions with astrophysical observations. Thus, a good agreement of theoreti-
cally predicted results with observations has been obtained. Our analysis sheds light on the potential of f(R)
modified gravity as a compelling alternative to the elusive dark matter paradigm.

References:

[1] D.J. Gogoi and U. D. Goswami, “Cosmology with a new f(R) gravity model in Palatini formalism, Int. J.
Mod. Phys. D, vol. 31, no. 06, p. 2250048, 2022.

[2] T. P. Sotiriou and V. Faraoni, “f(R) theories of gravity,”Rev. Mod. Phys., vol. 82, no. 1, pp. 451-497, 2010.
[3] B. Li, G. B. Zhao, and K. Koyama, “Halos and voids in f(R) gravity,”Mon. Not. R. Astron. Soc., vol. 421, no.
4, pp. 3481-3487, 2012.

[4] B. Whitt, “Fourth order gravity as general relativity plus matter,”Phys. Lett. B, vol. 145, no. 3—4, pp. 176—
178, 1984.

[5] J. Velasquez and L. Castafieda, “Equivalence between scalar-tensor theories and f(R)-gravity: From the
action to cosmological perturbations,”J. Phys. Commun., vol. 4, no. 5, p. 055007,

2020.

Author: Mrs MOHAN, Gayatri (Sibsagar Girls’ College, Sivasagar)

Presenter: Mrs MOHAN, Gayatri (Sibsagar Girls’ College, Sivasagar)

Track Classification: Track 04: Astronomy & Astrophysics, Space & Atmospheric Physics, Plasma
Physics, Nuclear Physics and Non-linear Dynamics



