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Abstract

This paper briefly introduces the tension of Hubble constant measurements and its related
progresses. Firstly, we show several normal methods of the measurement of Hubble constant. Se-
condly, we present the results of the Hubble constant measurement in the recent twenty years,
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which confirms the Hubble constant tension really exists up to now. Finally, we find that people
extend the theoretical model with small modifications and then make the uncertainty of the model
parameters mildly larger than before. However, those approaches didn’t change the central value
of high redshift observations significantly to the value of direct measurements in local universe.
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Figure 1. The evolution of perturbation with time for different material components. At the earliest time (approximately
2 >1300), baryons and photons evolved together, while dark matter did not interact with photons. Subsequently, at a red-
shift of approximately 1100, the baryons and photons decouple and then propagate freely, forming CMB finally
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Figure 2. Schematic diagram of gravitational lens effect
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Figure 3. After the photon baryons are decoupled, the baryons that were previously pushed outward by photons remained at
150 Mpc and then formed a peak, which is so-called BAO. The scale of BAO is roughly equivalent to the speed of sound in a
photon baryon fluid multiplied by the time to decoupling. This distance is related to other cosmological constant such as the
relative density of photons and baryons. Afterwards, baryons began to recombine as dark matter under the influence of grav-
ity for a long time
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Table 1. Gravitational lens measurements of Hubble constant data

= 1 SIBERN R R R AR

Jrik Ho [ km-s-Mpc™ | i 1] BHCHR
gl hidE s 71832 2021 [14]
5 J1% 5 7337, 2020 [15]
51 )1iEsR 728178 2020 [16]
gl 1idE s 74.2°% 2020 [17]
51 J1E B 74577 2020 [18]
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Table 2. Gravitational wave measurements of Hubble constants
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7 Ho[km-s™-Mpc™ | Fef 1] SRk
GIWAY;1 755 2020 [19]
51 710 50.4'%1 2020 [20]
51 730% 67673 2020 [20]
51 19k 485 2020 [21]
51 730k 69.0°%° 2019 [22]
EiaYd 754 2019 [22]
EiaYd 68.9"; 2019 [23]
EiaYd e 2019 [24]
Gl 70.07 2017 [25]
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Table 3. Combined measurements of Hubble constant data by BAO and other data
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Figure 4. The yellow band in the above figure shows the independent measurement of the Hubble constant that does not de-
pend on the standard cosmological model. The purple band represents the Hubble constant values that depend on the stan-
dard cosmological model
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