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The mechanism which leads to substorm onset is an outstanding question in magnetospheric
physics. Previous studies have shown that substorm onset can be associated with external triggers
in the solar wind whilst others occur independently of these changes. In this study we investigate
the idea of a critical threshold in the open magnetic flux content of the magnetosphere as a
necessary and/or sufficient condition for substorm onset. Using auroral images from the
Wideband Imaging Camera (WIC) onboard the IMAGE spacecraft, an automated method of
quantifying the open magnetic flux content of the magnetosphere has been developed. By
applying this method to over 12000 auroral images from December and January 2000-2002,
encompassing some 173 substorms, we determine the probability of substorm onset as a function
of open flux. Splitting the substorm distribution into three categories based on their particle
injection signatures at geosynchronous orbit as seen by the LANL spacecraft, we show that
substorms associated with a classical substorm injection signature occur, on average, at higher
values of open magnetic flux than those showing varied or no particle injection signatures. We
investigate the apparent relationship between open flux at substorm onset with particle injection
signatures by carrying out a superposed epoch analysis of the open magnetic flux, solar wind and
magnetic activity around the time of substorm onset.
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