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Ever since Hubble’s discovery of the expanding Universe in 1929, astronomers have been trying to
measure the constant, H0, that bears his name. Hubble’s own determination produced a value of
about 500 kms−1Mpc−1. According to the then relatively new General Theory of Relativity, the
age of the Universe is t0 ∼ 1/H0 (the exact relation depends on the matter content of the Universe).
Hubble’s high value, based on the Cepheid period luminosity relation, implied a Universe which
was younger than the age of the Earth – clearly a problem. This problem was solved by Baade in
1952 who showed that there were two types of Cepheids. Hubble had been confusing population I
Cepheids with population II W Virginis stars. Disentangling the two populations led to a reduction
in the Hubble constant and a resolution of the age problem. One-nil to the cosmologists.

Decades of research suggested that the Hubble constant was around 75 kms−1Mpc−1 (for a review
see Rowan-Robinson, 1985). This led to a new age problem: if the Hubble constant was as high as
75 kms−1Mpc−1 (confirmed by the results of the Hubble Space Telescope Key Project, Freedman
etal 2001), a dark matter dominated Universe would be younger than the ages of globular clusters.
Most cosmologists (including the author) didn’t take this problem seriously, but it was resolved
with the discovery of dark energy (Riess etal 1998, Permutter etal 1999). The new age problem was
real and required new fundamental physics to solve it. The astronomers had got their equaliser:
cosmologists one, astronomers one.

Since then, new measurements of the Hubble constant by Riess etal (2011, 2016) give a value
of 73.24 ± 1.74 kms−1Mpc−1, which is discrepant from the value determined from the cosmic
microwave background 67.8 ± 0.9 kms−1Mpc−1 (Planck Collaboration 2016). Is this discrepancy
a result of problems in the Riess etal measurements (1) or with the cosmology assumed in (2)?

The aim of this essay is to review the steps used in the Riess et al measurement and identify
any weaknesses in the analysis. Are you convinced by the result (1)? Have we really missed
fundamental new physics when interpreting the cosmic microwave background radiation? Use your
best judgement to assess the final score in this epic battle between astronomers and cosmologists.
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