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The solar wind provides a unique laboratory in near-Earth space for studying the physics of magnetic reconnection.
In particular, reconnection exhausts are not limited in scale by macroscopic structure, as is the case in the Earth’s
magnetosphere, allowing us to study structures that form as a consequence of reconnection far downstream of the
actual reconnection site.
Solar wind reconnection exhausts are a potentially important site for plasma heating and particle acceleration, but observations show that there is considerable variability in their properties. Here we report on the
statistical properties of solar wind reconnection exhausts using Wind and Cluster spacecraft data, and examine
how the density and temperature of the exhaust is controlled by the guide field and the plasma beta. We also
present evidence for the existence of kinetic-scale physics in reconnection exhausts far downstream from the
X-line.
These observations are at the limit of currently available instrumentation, and so many questions still remain unanswered. We present an assessment of some open questions in solar wind reconnection physics,
particularly relevant for the problem of particle acceleration and heating, and we discuss the excellent prospects
for future progress as a result of the proposed THOR mission.

