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We offer a direct determination of the Hubble constant H, from the Local Universe observations. We have used the cosmic distance

ladder technique following a modification of the method proposed by Riess et al. 2009, as a way to develop treatment and reduction
data competences within Physics Degree studies.

The standard candles used for calibration are type la supernovae and Cepheid variable stars. The data catalogs for both types of
standard candles are available in open and public-access databases.

A value for the Hubble constant of H, = (71 £ 4) km s* Mpc* has been obtained. This result is compatible with the most recent
determinations published to date from Local Universe observations. The uncertainty in the value that we obtain for H, is reduced to
6%, a comparable precision to the published one using a much more elaborate methodology.

Our result fulfills a double objective: on the one hand, it illustrates the power of the method despite having been simplified; on the
other, it highlights the value and importance of working with observational data from public access databases at the advanced levels
of the Physics Degree.
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parison of the results of the different methods for calculate the Hubble constant.

Source: Verde, Treu, & Riess (2019), Tensions between the early and late Universe

Nature Astronomy, Volume 3, p. 891-895
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Results
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Impacts and prospect to the future

.- The precision of this result shows both the power of this method and the importance
to combine observations from various sources whose cosmological information is complementary.

.- Employed data catalogs with the astrophysical objects are free to use and available online, which allows
their use in teaching, as well as the reproduction and possible improvements of these results.

.- The discrepancy between the measurement based on the distance ladder and the ACDM cosmological
model prediction will need future studies to help relax this tension between different results. In the
meantime, undergraduates can be trained to experience this cutting-edge problem in modern Cosmology.

.- The importance of working with data from high-precision observations with public access at the
advanced levels of the Physics degree is key to improve our undergraduate students’ data analysis skills.
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