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Magnetic switchbacks are fluctuations in the solar wind in which the interplanetary magnetic
field sharply deflects away from its background direction so as to create folds in magnetic field lines
while remaining of roughly constant magnitude. The magnetic field and velocity fluctuations are
extremely well correlated in a way corresponding to Alfvénic fluctuations propagating away from
the Sun. For a backeground field that is nearly radial this causes an outwardly propagating jet to form.
Switchbacks and their characteristic velocity jets have recently been observed to be nearly
ubiquitous by NASA’s Parker Solar Probe with in situ measurements in the inner heliosphere within
0.3 AU and outside the Alfvén surface. Their prevalence, substantial energy content, and potentially
fundamental role in the dynamics of the outer corona and solar wind motivate the significant
research efforts into their understanding. Here we review the in situ measurements of these
structures (primarily by Parker Solar Probe). We discuss how they are identified and measured, and
present an overview of the primary observational properties of these structures, both in terms of
individual switchbacks and their collective arrangement into “patches”. We identify both properties
for which there is a strong consensus and those that have limited or qualified support and require
further investigation. We identify and collate several open questions and recommendations for
future studies.
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Fig. 3 Magnetic switchbacks observed by Parker at 28 R during ES. The top panels display timeseries of
(a) the magnetic field vector, (b) the radial solar wind velocity from SPAN, (c) the 1-minute average of the
electron density from QTN, and (d) the PAD of suprathermal electrons (314 V). The bottom panels show
scatter plots of Bp vs By (e) and Bg vs By (f) colored by By during the considered time interval



