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The description of this task is deliberately left vague. In addressing the task you are ex-
pected to develop and explore some ideas of your own. You are encouraged to choose the
techniques and sources that enable you to complete the task. Do not hesitate to consult
with the tutor, or to discuss your work with others. You will be assessed on the basis of
a summary report, in which you must clearly identify and accredit any contributions to
your work by others.

The cosmic evolution of the rates of supernovae and Gamma-Ray
Bursts

There are two main types of supernovae (SNe); those resulting from the core collapse in
massive stars (usually SN II) and those resulting from the deflagration of a white dwarf
which has reached the Chandrasekhar mass limit (usually SN Ia). There are also two
main types of Gamma-Ray Bursts (GRBs); those that are believed to have resulted from
the core collapse of massive stars (long bursts) and those that some believe have resulted
from the merger of binary neutron stars (short bursts). Whether short GRBs are really
different from long GRBs is however still a matter of controversy.

The rate at which these explosions occur depends on the mass range of the progenitor
population, the formation rate of these progenitors, and the delay between their formation
and their explosion. Different star formation histories and different shapes of the Initial
Mass Function (IMF) result in different observed redshift distributions of the various types
of SNe and GRBs. Different types of galaxies have generally very different star formation
histories and, although there is little observational evidence, it is also suspected that the
IMF may be flatter or even top-heavy at (very) low metallicity.

Task: construct and test model predictions for the redshift distributions of SNe II,
SNe Ia, short-GRBs and long-GRBs and their relative rates in our Universe. Examine
the impact on these predictions of at least one of the more interesting model parameters.
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