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Abstract e Angular diameter distances measured using water mega-
We analyse various low-redshift cosmological data for ACDM and masers under the Megamaser Cosmology Project.
different dark energy models and find out that the ACDM still gives
the best fit to the data with Hy= 70.3%}3¢ Km/s/Mpc(at 1o). This value e Strong lensing time-delay measurements by HOLICOW ex-
i1s in 20 or less tension with various low and high redshift measure- periment.
ments for H, including SHOES, Planck-2018 and the recent results .
from HOLiCOW-XIII. The derived constraint on Sy from our analy- * Latest Pantheon data for SNIa in terms of H(z)/HO

sis is Sy = 0.76] 05", fully consistent with direct measurement of Sy
by KiDS+VIKING-450+DES1 survey. We hence conclude that the
ACDM model with parameter constraints obtained in this work is con-

e OHD data for Hubble parameter as a function of redshift us-
ing cosmic chronometers.

sistent with different early and late Universe observations within 20. * “Gold-17" sample for fog measurements.
We therefore, do not find any compelling reason to go beyond concor-
dance ACDM model.
Results:
Introduction

Best-fit values of parameters for A\CDM

Different cosmological observations of the last couple of
decades have surprised us with extraordinary results and puz-
zles. Also, It has shown serious tension for ACDM model when

the Local measurement of the expansion rate of the universe |]. : : o H];u'”“ e |
(SHOES project) by Riess et al. are taken into account. Their |Parameters [|BA: <l i S Hjos |
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sion with the result Hy = 67.4 = 0.5 Km/s/Mpc from the lat- O | 0.77+003
est Planck-2018 compilation for a concordance ACDM model. Ss = 05 y/(mo/0.3 0.76+9-03

Therefore, we reanalyze the available low-redshift observational
data assuming different dark energy models which affects only
the late time cosmology. Our aim 1s to examine if low-redshift
data (without local measurement of H)) also exhibit significant
tensions in measured values of different cosmological parame-
ters.

Tablell : These are Best-fit values of parameters for ACDM. Cor-
respondingly, we find constraints for all other models taking dif-
ferent data combinations as well. (please refer paper.)

Models Used Bayesian Evidence Results:

To begin with, we assume spatially flat FRW cosmology for the
background universe. We consider the following dark energy

models for our background cosmology: \CDM (DM CPL PADE
» ACDM model with the Hubble parameter H(z), TnZ . 050 .'i_a'fi"l_].._ﬁ 6321 6338
H>(2) 3
HS = Qpo(1 4 2)7 4 (1 = Qo). (1) Bavesian Evidence for dillerent dark energy models.

* wCDM model with dark energy model of a constant equation
of state w and the Hubble parameter H (z),

2
il <2’Z> = Quo(1 4+ 2)% + (1 = Q)1+ 220+ (2
H Constraints on H, value

 CPL model: Dark energy model with an equation of state

w(z) = wy + we(l — a) = wy + w5 where wy and w, are
two arbitrary constants ~ ALDM x BARE
— CPL g +CC+ fo8
H2(2> ; — PADE
72 = Qo1+ 2)7 + (1 = Qo) f(2), (3) , " |
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I+ @1z + Gz Figure 1: Values of H; with 1-o error for several models studied in the work.

The results are shown for different combinations of data-sets studied.

Priors Used
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Table I: Parameters used in different models and their prior. ool L L
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Figure 2: 1o and 20 constrained contours in Hyr,; parameter plane. The
Data Sets Used horizontal green band i1s 1o constraints on Hy by R19. The horizontal (ver-
tical) grey band is constraint on H, (on r;) from Planck-2018. Here the

e Isotropic and Anisotropic BAO measurements. “BASE+CC+fog” data sets is used.

* BAO measurement by BOSS-DR12 using Lyman-a samples
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Figure 3: [; measurements with 1o error bars from different observational
data including the one reported in this work for ACDM model. We also show
the tensions in our measurement with low-redshift observations compared to
other observations
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Figure 4: 10 and 20 contours in (H, Sg) plane. The grey band is 1o bound

for Sg from KiDS+VIKING-450+DES-Y 1 survey results. The green band in
the Figure 1s the 1o bound on H from R19

Conclusions

To conclude, we revisit the low-redshift observational data
“SN+BAO+MASERS+SL+CC+fog” assuming different dark
energy models including ACDM. The ACDM with model
parameters as shown in Table II 1s consistent with R19,
F19, Planck-2018, HOLICOWXIII as well as KiDS+VIKING-
450+DES-Y1 and the tensions with each of these observations
are always within 20 or less. Hence ACDM model with parame-
ters as mentioned 1n Table II best represents the current Universe
without any significant tension.
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