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Present Understanding of the Universe: ACDM Model
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Hubble Tension: A Challenge to Standard Model of Cosmology ?

: : : Late Time Measurements
Early Time Measurements Hubble Tension refers to the mismatch
> Cosmic Microwave background; HO iS between the values of HO inferred from early > Distance Ladder techniques: standard
inferred from CMB power spectrum time and late time measurements. candles to Ca"br?te distances to galaxies
assuming the ACDM model of universe. , and using Hubble’s law to estimate Hy.
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f How to address the H, tension?
Hy = 67.4 + 0.54 km/sec/Mpc Modification to the standard ACDM? Hy = 73.2 + 1.04 km/sec/Mpc
(as per Planck 2018) (as per SHOES 2022)
Anomaly: BAO Ly-ac measurement Need for a non-trivial dynamical dark Our Model: A possible solution
. P
of H(Z) atz ~ 2.34 energy : » We work in the framework of generalised
> In order to successfully resolve H, tension, the dark scalar-tensor  theory called Horndeski
76 - energy models must exhibit a phantom divide behavior. theory.
Tj Zi ¢ R22 Planck ACDM (Heisenberg et al 2022)
0 B rediction . . . .
s - ’ > The equation of state of dark energy must transit from | » Lagrangian for the dark energy scalar field:
v 68 - \ w >-1tow<-1.
g 66 - Non-minimal coupling (NMC) kinetic term (K)
N 64 - BOSS DR16 . . . I I
e » To explain BAO Ly-ao measurement of expansion history, .
= 60 - a negative dark energy at high redshifts is favored by Ly = Ga(9)R — Gs(0, X)0o — £9"8,60,6 — V(9)
5 58 - DR16 quasars observational reconstructions. (Sahni et al 2014) l l
56 - Self-interaction (Sl) Scalar field potential
54 | | | | | .
0.0 0.5 1.0 15 2.0 2.5 » A dynamical dark energy with negative energy density (Galileon)
z at high redshifts, giving a phantom crossing behavior: a G3(, X) =10 + 2 X €1, Cz and ¢ are the free
. . . . llin
. . N lausible solution for cosmological tensions!! parameters, controlling
~ 20 tension with ACDM prediction P & G = Lt e strengths of coupling
BT T terms.
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Features of the Model | et erant | [ | Conclusion
| 10§ C1=4.0, 2=6.0, C3=0.01 I > H, tension may indicate
(arXiv: 2301.09382) | ci=40,;=60,c5=0015 | - / ;
- -\ \ ACDM ; a towards new physics beyond
| — 1=3.0, =50, ¢;=0.0' R S R (S . AT standard ACDM model.
75_— — ¢41=3.0, c,=5.0, c3=0.015 i : PRy T RN SO S N NN SN . t:;” '|II
;Riess 2022 — C1=4.0, c»=6.0, c3=0.01 ] :’Z\ . | b : .

20 — ©1=4.0, ¢;=6.0, c5=0.015 - | JLZ\ . BN . » Working in the framework of
- — e T ;' N " |- Horndeski gravity, we propose a
T 555; Oussar DR 14 BAOLy-a|l ] _15c'} — . B “:2 C7 80-8 ; 1 . o :: . _: / dark energy model to address

| POSe R | 2 | . | | the Hubble tension.
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~—— _ — ¢1=3.0, ¢;=5.0, 05=0.01 | | | | | /)
| ' e — G1=30, =50, =007 . L2 / R NERNIA » The proposed scenario reduces
52.13 o5 10 15 20 25 o B ::E 2:22 22:2215 T e e the Hubble tension to ~ 20.
. _ | Parameter  68% limits The present model
g:g'?nactf:ailowz A e 2.3 + 0.45 reduces the H, > We are looking at evolution of
: (NMC) g ) c2 2ELD tension to ~20 giving perturbations in the given
po = 56 + V(¢) — bespH? — GesH) — c1¢7 + Bey Ho ol L) L i?ii;lﬂiifm IkLIO /~ 7}M model to see imprints on other
4 L ' ! (s1) | ﬂ —1J.99¢ —(f}.{mu m/Ssec PC. . .
e e | . He 70.87+029 cosmological tensions.
Htaszt . ’ : oof ® 10 Q1 0.28050:90%
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