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Response to Comment on
“Tail Reconnection Triggering
Substorm Onset”
Vassilis Angelopoulos,1* James P. McFadden,2 Davin Larson,2 Charles W. Carlson,2
Stephen B. Mende,2 Harald Frey,2 Tai Phan,2 David G. Sibeck,3 Karl-Heinz Glassmeier,4
Uli Auster,4 Eric Donovan,5 Ian R. Mann,6 I. Jonathan Rae,6 Christopher T. Russell,1
Andrei Runov,1 Xu-Zhi Zhou,1 Larry Kepko7

Lui challenges our conclusion that magnetic reconnection triggered the onset of a magnetospheric
substorm. However, Lui incorrectly uses the auroral electrojet index instead of ground auroral
and magnetic field pulsation signatures to determine substorm onset; single velocity and
magnetic field components instead of full vectors and particle distributions to identify reconnection
onset; and preliminary auroral electrojet–low index (AL) instead of ground magnometer, auroral,
and magnetotail data to claim pre-existing activity.

Weused data from NASA’s Time History
of Events and Macroscale Interactions
during Substorms (THEMIS) mission

to analyze the development of three magneto-
spheric substorms and identified reconnection
as the trigger mechanism of substorm onset (1).
Lui (2) challenges our conclusion for one event on

several grounds, which we address here.We stand
by our original interpretation of a reconnection-
initiated substorm.

To argue that substorm onset took place after
the onset of near-Earth current disruption, Lui
equates substorm onset with an 04:54:00 UT in-
crease in the THEMIS auroral electrojet (AE)

index [see table 1 in (1)] despite the 04:51:39 UT
auroral intensification, the 04:52:00 UT onset of
Pi2 pulsations (irregular pulsations in the 40- to
150-s range), and the 04:52:21 UT poleward ex-
pansion of the aurora. All of these events occurred
before the 04:52:27 UT onset of near-Earth activ-
ity at probe P3 and are therefore inconsistent with
the current disruption model of substorms (3, 4).
Although often used as a proxy, the AE index is
ill suited to identifying localized onsets.

Lui (2) further reports that the “conventional”
signatures of reconnection, namely southward
deflections of the magnetic field (Bz < 0, where
Bz is the Z-directed component of the magnetic
field in Geocentric Solar Magnetospheric coordi-
nates) and the increase of the convective flows in
the tailward direction, were not observed until after
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Fig. 1. (A) Ion distribution function at P2 near the time of reconnection
onset in Vperp-Vpar space. (B) Same for P1. (C, F, I, and K) Convective
ion flow velocity. (D, G, J, and L) ZGSM (Geocentric Solar Magneto-
spheric) component of the magnetic field. (E and H) Integrated (EVxB)y
on P1 and P2, showing local flux transport. Vertical lines correspond to
reconnection and current disruption onsets from (1).
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