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The Hubble Law

“In standard big bang cosmology the universe expands
uniformly; and locally, according to the Hubble law,

v = Ho x d

where v is the recession velocity of a galaxy at a
distance d, and Ho is the Hubble constant, the expansion
rate at the current epoch.”

Freedman et al. 2001, ApJ, 553, 47 

“The uncertainty in the distance is one of the major 
contributors  to the error budget on Ho”



The H0 Tension

Wong et al. 2020, MNRAS, 498, 1420 

Verde et al. 2019, Nat. As, 3,891

Feeney et al. 2019, Phys.Rev.Lett. 122, 061105



The Ho Tension

Adapted from Riess 2019, Nat. Rev. Phys.2, 10
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A  direct measure of
distance through
parallax is possible
only for nearby
objects.
The distance to more 
distant objects is
measured using
“indirect methods” that
rely on the use of 
sources of known
luminosity, the so 
called “standard 
candles”. 
However, the “standard 
candles” must be 
carefully “calibrated”
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Cepheids RR Lyrae

Light Curves of Cepheids and RR Lyrae Stars from DR2

Clementini  et al. 2019, A&A,  622, A60
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Climbing the Distance Ladder with Gaia
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Cepheids and RR Lyrae as Standard Candles 
From Hipparcos to DR1 to DR2 To Gaia EDR3
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Credit: ESA/Gaia/DPAC, created by: V. Ripepi Credit: ESA/Gaia/DPAC, created by: T. Muraveva & A. Garofalo



15 Cepheids with 

distances from parallaxes

>300  with Gaia Cepheid PL relations 

calibrated via parallaxes

or other geometric

methods

SN relation calibrated with 

Cepheid-determined

distances

18 SN with ~700

Cepheids in  hosts

1 Mpc≲

> 50 Mpc

300  SN

SN  magnitude – distance

relation 

GAIA Distances  à
Distance Ladder à Ho

Adapted from Riess et al. 2016, ApJ, 826, 56
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