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Resumen

Este estudio propone un modelo cosmológico modificado con tres
componentes clave: 1) Un potencial de Yukawa que extiende teoŕıas
f(R), introduciendo correcciones gravitacionales no triviales [Stabi-
le & Capozziello, 2010]; 2) El factor Q(k) conservado según Zhang
[2007]; y 3) soluciones anaĺıticas exactas para BAO modificadas, que
generalizan los resultados numéricos de Hu & Sugiyama [1996]. Este
trabajo establece dos contribuciones paradigmáticas: (i) la unificación
del potencial Yukawa con cosmoloǵıa f(R) [Tsujikawa, 2008], y (ii) so-
luciones anaĺıticas autoconsistentes para BAO en gravedad modificada
[Sotiriou & Faraoni, 2010], superando aproximaciones numéricas pre-
vias. Estos avances habilitan protocolos observacionales innovadores
para sondear f́ısica más allá de ΛCDM [Weinberg, 2008], particular-
mente en el dominio de correlaciones a gran escala [Seahra & Hu, 2010].
La formulación presentada ofrece un marco anaĺıtico robusto para ex-
plorar extensiones del paradigma cosmológico estándar mediante es-
tructuras matemáticas verificables experimentalmente [Popper, 1959].

Resumen

This study proposes a modified cosmological model comprising th-
ree key components: 1) A Yukawa potential extending f(R) theories,
introducing non-trivial gravitational corrections [Stabile & Capozzie-
llo, 2010]; 2) The Q(k) factor maintained according to Zhang [2007];
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and 3) exact analytical solutions for modified BAO, generalizing nu-
merical results from Hu & Sugiyama [1996]. This work establishes two
paradigmatic contributions: (i) the unification of the Yukawa poten-
tial with f(R) cosmology [Tsujikawa, 2008], and (ii) self-consistent
analytical solutions for BAO in modified gravity regimes [Sotiriou &
Faraoni, 2010], surpassing previous numerical approximations. These
advances enable innovative observational protocols to probe physics
beyond the ΛCDM framework [Weinberg, 2008], particularly in large-
scale correlation analyses [Seahra & Hu, 2010]. The presented formula-
tion provides a robust analytical framework for exploring extensions of
the standard cosmological paradigm through experimentally testable
mathematical constructs [Popper, 1959].
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