Abstract
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.P: rQ b l n g : f G r‘ v l ty a S a U n l f'e d In this work, we investigate a modified gravity model within the symmetric teleparallel

framework, where gravity is described by the non-metricity scalar Q. We consider
the reconstructed model f(Q) = o+ Q" and constrain its parameters using MCMC

t ' 0 n t' t h e HO a nd 8 Te n S l O n s techniques with BAO, CC, Pantheon-+SHOES supernovae and fos.

Our results show that the model produces Hy values consistent with late-time obser-

= s DU m |SO M |th| Sha m bel Sahlu Amare Abebe | vations, while slightly reducing the tension Sg relative to ACDM. Although parameter

degeneracies remain significant, these results suggest that f(Q) gravity may provide

. Centre for S‘ce Research North West UnIVEI’SIty Potchefst 9 f)!! 'ﬁOUfh Africa a viable geometric extension of standard cosmology, warranting further investigation
with future high-precision data.
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Results Observational Way Out
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Best-fit Cosmological Parameters

Observation Qmo Q, Ho
BAO-+CC+PantheonP+SHOES 0. 342+3 1131.4101349% 1 0370938 71 383+ 15326 0.
PantheonP+SHOES 0.543732%111 2637048311 28479315 73 283+ }2,813
0.139 0.406 0.063 15.572
BAO+CC 0.309°313311.412+3-29¢ 10173993 68.109+ }%2%
BAO-+CC+fag+f+PantheonP+SHOES 0.3033:08711.403 7327 1.004 0932 7224614237 0.782+3 357
BAO+CC+fog+PantheonP+SHOES  0.33770.19%11.42670 321 1.03170 938 71 362714330 0.791+3033
BAO+CC+f+PantheonP+SHOES ~ 0.31079:087 1.42879322 1.00679:033 71. 693+§43ggl —
fog+f +PantheonP+SHOES 031573993 1.40210-443 0.965 9037 71.4281§%34° 0.8177 933
BAO+CC+fog+f 0.270":939 1.4007J 313 0.984 3939 69757715923 0.753+3.032
fog+f 0. 168*8 %,3‘; 1.2207933%1. 023+3 233 — 0. 587+3 0
fog 0.270+9133 1.247+32311 3033498 — 0.646 3313
Table: Best-fit f(Q) parameters with late-time datasets. Only few
parameters are shown for clarity.

| \‘ Conclusion and Future Plans
HSE"g;r ;Ei"/m” — ~; acs)t:r fp;: . L | °“ | L _, | > f(Q) (with fo = 1 today) gives Hy ~ 68-73 km/s/Mpc.
~ Q/.rKm/s o ~ [9.UKm/s o ; { {o : :
O(P[anck, Early-Time) ; R, - (SHOES, Late—Time)p- 1 | > f(Q) (with fg =1 today) gives 5g ~ 0.78-0.82,.
T T LS ARSI | » . f(Q) partially alivate the tensions with late-time datasets

» Future studies should relax fp = 1 and combine early- and
late-time probes to fully test the model.
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Figure: Constraints on the f(Q) model using datasets CC, BAQ, frs, f, and PantheonP+SHOES. Here €1, denotes 1, . . | - T '




