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The Sun currently inhabits a rather sparse environment with its nearest neighbour lo-
cated at a distance of around 4 light years. Such an environment is very different to
that in which the majority of stars are observed to form. At birth it would seem that
virtually all stars are to be found in some form of cluster and the stellar densities in
such clusters can in some cases exceed current solar neighbourhood values by factors of
10000 or more.

The observed properties of the Solar System place a number of constraints on the envi-
ronment in which the Sun and its planetary system was born. For example, in contrast
to many observed exoplanetary systems, the Solar System is dynamically ”cold” with
planetary orbits being mostly close to circular and virtually co-planar. This property
argues for a rather isolated birth environment, since otherwise the effect of distant en-
counters with neighbouring stars would tend to ”stir up” planetary orbits. In contrast,
meteoritic samples contain elements that are daughter products of short-lived radio-
nuclides e.g. 60Fe, 26Al. The necessity of condensing these nuclides into grains within
their half-lives implies that the primordial solar nebula was rather close to the site of a
supernova and this argues generically for a cluster environment.

A good place to begin a critical study of this subject is the review by Adams (2010)
which provides a good summary of the state of the debate at that time.

Your essay should cover the following points:

1. Summarise the observational constraints that the birth environment must satisfy and
the theoretical arguments used in their interpretation.

2. How have developments in the literature since 2010 affected the picture outlined in
Adams (2010)? For example: how reliable are the previously claimed over-abundances
of short-lived radio-nuclides from meteoritic samples; has progress in studies of exo-
planetary systems and debris disks around nearby stars changed our perspective on the
unusual properties of the Solar System?

3. How relevant are new constraints on, for example, the composition of ”extrasolar
asteroids” obtained from the spectral analysis of polluted white dwarfs?

4. There have been a number of recent dynamical studies of multi-planet systems in
stellar clusters. How do the results from these impact the dynamical stability arguments?
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