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Abstract. “Transient brightenings” (or “microflares”) regularly deposit
10%7 ergs of energy in the solar corona, and account for perhaps 20% of
the active corona’s power (Shimizu 1995). We assume these events cor-
respond to episodes of magnetic reconnection along magnetic separators
in the solar corona. Using the techniques of magnetic charge topology,
we model active region fields as arising from normally distributed col-
lections of “magnetic charges”, point-like sources/sinks of flux (or field
lines). Here, we present statistically determined separator (X-ray loop)
lengths, derived from first principles. We are in the process of statisti-
cal calculations of heating rates due to reconnection events along many
separators.

A positive (negative) charge’s separatriz surface divides field lines which
begin (end) at that charge from those beginning (ending) at other charges. Ac-
cordingly, separatrix field lines begin (end) at a “positive” (“negative”) magnetic
null (B(x) = 0), since they enclose a positive (negative) charge’s flux. The inter-
section of a negative charge’s separatrix surface with the photosphere is shown
in Figure 1.

A magnetic separator is the field line formed along the intersection of a
positive and negative charge’s separatrices, and so must run from a positive null
to a negative one. Previous theoretical work (Longcope 1996, and references
therein) suggests that reconnection should occur along these separators, which
are the three-dimensional generalizations of X-type points in two dimensions.

We consider the interaction of a single “test” charge with a “background”
active region field which arises from vertical lux which, on average, is normally
distributed (grayscale in Figure 1):

(B.(z,y)) = i%te—((zuf)/za?) _ Q_fg’_;f:e—((z—zwuy?)/zéz) Q)
where N4 parametrizes the background field strength, and ¢ is the background
field’s Gaussian width (N = 100 and § = 40 Mm are typical solar values).

We begin with N_ = 0 for simplicity. We model the interaction with two
techniques: we generate distributions (a Monte Carlo approach) of charges (+
and x in Figure 1, with Ny = N_), and we use mean-field averaging (grayscale
in Figure 1).

Separator lengths should depend upon both the test charge’s distance ¢
from the center of the field distribution, and upon that distribution’s relative
strength, parametrized by N. Both approaches give similar expectation values
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Figure 1. A model solar active region, composed of N discrete pos-
itive (+) and N negative (x) charges. Grayscale illustrates normal
probability distributions used to generate random charge distributions.
The intersection of one negative charge’s separatrix with the photo-
sphere is shown (thin solid). Selected magnetic nulls are plotted (4),
as well. Finally, the inferred projection of selected separator loops onto
the photosphere is also plotted (thick solid).

for separator lengths,

<f€> =~ 2758exp(ar)/VN , (2)

with o = .35(.65) in the mean-field (Monte Carlo) case. This prediction of loop
lengths, derived from first principles, can be compared with observations.

We are now extending this study to the Ny = N_ case (Figure 1). Portions
of this work are described in more detail in Welsch & Longcope (1999).
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