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Abstract

Scalar parameters of various aspects of magnetic reconnection offer easily comparable measures of the characteristics of the
diffusion regions surrounding X-lines in a way arguably more general than other attributes which may depend on the coordinate
system used. We performed a principal component analysis (PCA) of several scalar parameters including measures of relative
magnetic field line (MFL) curvature, ion agyrotropy, energy conversion rate, electric field, and current density in the time spans
surrounding and including independently identified ion diffusion regions (IDRs) observed by MMS in the geomagnetic tail. We
find that relative MFL curvature is the most bold indicator of an IDR encounter while some more traditional measures vary
comparatively little between IDRs and the regions adjacent to them when averaged across events. More granular statistics are

also presented and discussed.
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Introduction

Reconnection regions have traditionally been identified using
correlated magnetic field and plasma flow reversals in conjunction
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minimum of each parameter is used in the analysis is dependant on
the expected behavior near a reconnecting X-line. Principal
Component Analysis (PCA) is then performed on all relevant
extrema after being column-centered. The centered data is then
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Table: 3 The eigenvectors resulting from PCA with weighted eigenvalues (\). Note that
eigenvectors are not in order ranked by eigenvalue.

Discussion

expected to show little non-zero energy conversion. Outliers in the
é, are characterized by strong imbalances between x, |J|, and |V}].
For example, event K shows a strong enhancement in ion speed,
with moderate current densities, but very little remarkable in k.
By contrast, event Q (not shown) has very small s values with

— Shen, C., X. Li, M. Dunlop, Z. X. Liu, A. Balogh, D. N. Baker, M. reasonably impressive current density peaks, but with ion speeds
little greater than those found in event K.

Principal Component Analysis gives a means for rapidly

classification for review.

Acknowledgements categorizing IDRs. This can be applied in future to automated
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Figure: 2 Timeseries measurements of the selected scalar parameters (with B and \E | for
context) for event T; a “good” IDR example
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Figure: 4 Timeseries ala Fig.2 of event K, a wide outlier identified using PCA



