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In 1929, Edwin Hubble was the first to discover the expansion of the universe fron reces-
sion velocities of galaxies, written succinctly as Hubble’s Law v = H0d. Hubble’s constant,
H0, has been an important parameter in Cosomology ever since. It sets limits on the age of
the universe, t0, and therefore the size of the observable universe. H0 also defines the critical
density ρcrit, and many other important cosmological parameters. In order to get precise
values of H0, accurate measurements of galaxy distances are first required. The main goal of
the HST key project was to calibrate the cepheid distance scale, which could then be used
to fine-tune other secondary distance scales. Measurements from multiple distance indica-
tors are used to get an accurate value for H0 within 10% uncertainty. The Hubble Space
Telescope (HST) was needed for this endeavor because it could acheive a level of accuracy
that ground telescopes could not provide.

A number of different techniques were used to measure H0 in an attempt to average out
the systematic errors. The methods used for finding distances were Type Ia Supernovae,
the Tully-Fisher Relation, the Fundamental Plane for Elliptical Galaxies, Surface Brightness
Fluctuations, and Type II Supernovae. All of these were calibrated using the newly de-
termined cepheid distance scale which produced more accurate secondary approaches than
those previously used. Of all the methods, the Fundamental Plane was the most flawed.
This is because elliptical galaxies do not contain any cepheids, therefore the distance must
be calibrated with nearby sprials in the same cluster, leading to larger uncertainties. The
results from the different methods are (in km/s/Mpc) H0 = 71±2 (random) ±6 (systematic)
for Type Ia Supernovae, H0 = 71± 3± 7 for the Tully-Fisher Relation, H0 = 70± 5± 6 for
Surface Brightness Fluctuations, H0 = 72± 9± 7 for Type II Supernovae, H0 = 82± 6± 9
for the Fundamental Plane. Combined this gives a value of H0 = 72± 8 km/s/Mpc.

The local flow field causes some problems for accurately measuring H0. Gravity of massive
objects disturbs the pure Hubble flow in the nearby universe. The effects are quite large in
the local universe, but farther than about 100 Mpc away, the velocities of the pure Hubble
flow are significantly larger than perturbations caused by gravity, so the effect is lessen
considerably. Therefore, to get the most accurate values of H0, distance measurements from
farther out are needed. Cepheids cannot be found at distances greater than 30 Mpc, and as
a result, there is a large scatter in the Hubble diagram for cepheids. Type Ia supernovae,
however, are so luminous that they can be seen at great distances; consequently this is the
method with the smallest intrinsic scatter. Previous attempts to measure H0 using type Ia
supernovae did not have the new cepheid calibration, and thus were not as accurate.

The various measurements for H0 were combined using three seperate weighting schemes,
and all three were in good agreement. The fundamental plane is a clear outlier, but its
uncertainty is also much larger than the others, and therefore does not contribute as much
as the others to the final value of H0. The results from the HST key project are the best
measurements of the Hubble constant, the first to get down to an accuracy of ∼10%.
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