
COSMO18 
(Aug.27-Aug.31, IBS)

The measurements on H(z) from DA 
& BAO and the possible solution for 
the tension of the local and global 
H(z)

Seokcheon Lee 
(Sungkyunkwan Univ)



SL (COSMO18. Aug.30) Ho tension and MG

OUTLINE

๏ Observations for Hubble parameter

๏ Tensions

๏ Possible solutions

๏ Current measurements

๏ Modified gravity as a solution

๏ Conclusion

2



SL (COSMO18. Aug.30) Ho tension and MG

OBSERVATIONS I
๏ Tension btw local and global measurements of H0  [km/s/Mpc] (Refer Peiris, Wechsler, Ashley)

๏ Hubble Space Telescope (2018, local) 73.52 ± 1.62 ⬄ Planck (2015, global) 67.74 ± 0.46 : 3.8σ tension
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ISSUES
๏ Systematic error somewhere? 

๏ CMB (advantage : its phenomenal sensitivity to cosmic 
geometry) community : presume the problem with galaxy 
measurements : WMAP (more primordial) vs Planck (high l : 
more secondary effects)

๏  Local galaxies community : CMB value is a non-starter : 
cosmological expansion vs peculiar velocity

๏ Observational methods from direct measurement of 
redshifts and distances vs from multi-parameter fits
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https://tritonstation.wordpress.com/2017/02/27/tension-in-the-hubble-constant/
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POSSIBLE SOLUTIONS

๏ Add extra radiation component (νΛCDM) : Wyman et.al 13

๏ Using running vacuum model (RVM) : Sola et.al 17

๏ Non-flat Univ : Extension to Vanila concordance model

๏ Inhomogeneous Univ (wLTB) : Tenhu et.al 18

๏ Modified gravities (frame dependent) : This work (already 
experience in Li problem)

๏ Others
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CURRENT MEASUREMENTS
๏ Differential Age (DA) :31 data points

๏ Baryonic Acoustic Oscillation (BAO)
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A SOLUTION FROM MG

๏ Modified gravities show the additional factor in 
Hubble parameter in EF

๏ HEF(z) = F(z) HJF(z)

๏ This additional factor F(z) gives the different values 
between HEF and HJF when one adopts same Ωm0, Ωr0, and w 
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FRAME DEPENCES ON H(Z)
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Hyun,Kim 
SL : 17
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EXTRA
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๏ JF 

๏ EF 
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CONCLUSIONS

๏ The current measurements on H(z) from local and global 
shows the discrepancies.

๏ One should check the systematics in both measurement.

๏ If this tension is true, then there are several ways to explain 
this tension

๏ This problem can be solved if one uses MG

๏ One needs to investigate the MG effects in other 
measurements to confirm this solution.
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