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Abstract

The mass loss rates of red supergiants (RSGs) govern their evolution towards supernova
(SN) and dictate the appearance of the resulting explosion. Particularly important in how
stars appear in the run-up to core-collapse, and in how the explosion will appear, is the
amount of mass lost through stellar winds in the RSG phase that immediately precedes SN.
Specifically, there have been many recent claims in the literature that stars with masses
>17Msun must experience an extended period of enhanced mass-loss before SN in which
the envelope is entirely lost. To study how mass-loss rates change with evolution, we focus
on measuring the mass-loss rates of RSGs in a sample of clusters in the local Universe. The
results indicate that there is little justification for substantially increasing the mass loss
rates during the RSG phase. In fact, | have shown that for the more massive RSG the mass-
loss rates used in evolutionary simulations must be *decreased* by up to a factor of 20.
Implementing this new mass-loss rate equation into stellar models shows stars < 30Msun
cannot have their envelopes stripped through quiescent winds prior to core-collapse. I will
also discuss the potential for extreme mass-loss rate phases that have been proposed to
take place over a short amount of time, but with the potential to peel away many Solar
masses of material. Ultimately, | will discuss prospects for the single star evolutionary
pathway for the formation of Type Ibc SNe.
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