
Method
We characterized the temperature profile of the feature by performing differential emission 
measure (DEM) analysis on data from all passbands of AIA at various locations near or on the 
sheet (Fig. 3). We measured the width of the sheetlike structure, piecewise, at different times and 
heights by performing a linear regression on the brightest pixels in a selected area, drawing a 
line perpendicular to the structure at a representative point, and iteratively rejecting points that 
were not brighter than the background noise and that did not span the feature, as determined by 
a combination of algorithm and visual inspection. Minimum and maximum possible widths were 
measured by visually determining possible edges of the feature, and were subtracted from the 
mean width to determine the error in measurement. All width measurements were performed on 
data from the SDO’s AIA 131 passband. The length of the sheet structure was roughly measured 
by visually estimating the location of the bottom of the CME in LASCO images from the same 
times as the width measurements (Fig. 5). We estimated the reconnection rate of the feature by 
taking the ratio of the width to the height of the structure (Lin & Forbes 2000). 
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Results & Discussion
We found that the structure remained narrow for nearly an hour after the flare, before 
cusp-shaped loops began to form at the base at around 01:49. The median width of the 
structure at 01:20 was approximately 2802 km, and by 01:40 its median width had 
broadened to 3284 km (Table 1). As the event progressed, the cusp structure grew 
wider, and by 3:40 it was well-formed and had a median width of 31824 km (Table 1). 
We found that the length of the sheet at 01:25 was between 7×105 km and 1.2×106 km. 
Thus, from the ratio of width to length, the reconnection rate is likely between 0.004-
0.007, similar to previously reported rates (Lin & Forbes 2000; Savage et al. 2012).

The DEM solutions for regions surrounding the structure did not converge cleanly but 
yielded a consistent peak temperature between 2–3 MK, which is high and likely 
related to the three-dimensional structure of the event. The DEM solutions for regions 
on the feature converged at a temperature between 8–10 MK, clearly indicating that the 
studied current sheet is a high-temperature structure.

More information will be available in a forthcoming publication by Seaton, Bartz, & 
Darnel.

Abstract
The standard model of coronal eruptions predicts that in the wake of an eruptive solar 
flare, magnetic field lines connecting the escaping plasma and the solar photosphere 
will stretch and reconnect in a current sheet. Here we report on what appears to be 
the direct observation of one such current sheet, which formed in the wake of a 
coronal mass ejection (CME) and X4.9 flare on 25 February 2014. Following the 
eruption, a faint, narrow structure extended from the solar surface upwards in the 
direction of the CME. We used DEM analysis to estimate the temperature of the 
structure, showing it was around 8 MK. We measured the approximate length and 
width of the structure with a combination of algorithm and visual inspection to 
determine the reconnection rate, which was about 0.004–0.007, consistent with 
previous studies of reconnection in current sheets. There have been only a few 
reports of this sort of measurement using data from AIA on SDO before, and the 
results support current flare models by confirming that the observed sheetlike 
structure has a temperature and a reconnection rate consistent with predictions by 
existing models.

Table 1: Width measurements at various times and heights above the solar surface.
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Introduction
In a current sheet, magnetic field lines reconnect 
following an eruptive solar flare (Fig. 1). The rate of 
this reconnection corresponds to the rate at which 
stored magnetic energy from the solar corona can 
be converted to kinetic and heat energy. According 
to Lin & Forbes (2000), the reconnection rate is 
proportional to the ratio of the width over the length 
of the current sheet; it is typically measured as the 
inflow Alfvén Mach number. The energy released 
during reconnection also heats the plasma in the 
current sheet, leading to a higher temperature in the 
sheet than in the surrounding corona. An X4.9 
eruptive flare showing possible signatures of a 
current sheet occurred on 25 February 2014 (Fig. 2); 
we analyzed AIA and LASCO data of this event to 
confirm or refute the existence of a current sheet.
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Fig. 2: Six images showing the evolution of the current sheet & post-flare loops. From top:
Image 1: Current sheet forming. Image 2: Coronal fan forming. Image 3: Sheet has begun 
to broaden. Image 4: Shrinking loops. Image 5: Inflows into the structure; coronal fan is 

likely part of current sheet structure. Image 6: Flows into the sheet itself.

Fig. 3: Temperature curves at various heights above the solar surface.

Fig. 4: Images of the structure with arrows pointing to the locations of width measurements.

Fig. 5: LASCO overview image at the time of a width measurement. The location of the 
height measurement is designated by the dashed box.
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Fig. 1: Eruptive solar flare 
model (Lin et al. 2005)


