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ABSTRACT. We have considered the problem of quasi-static 
evolution of a magnetic configuration as it is affected by 
shear motions at field line footpoints. It is found that, 
with a certain character of the shear motions at the field 
line footpoints, topological reconstruction will, by neces-
sity, occur in the magnetic configuration. A pattern of 
magnetic field lines during the course of configuration 
restructuring is constructed. 

We consider the problem of quasi-static evolution of a mag-
netic structure on the Sun such as a loop arcade under the 
action of shear motions of a certain kind of field line 
footpoints in the photosphere. Equations describing the 
quasi-static evolution of a magnetic structure are deriva-
ble from a system of MHD equations by the method of expan-
sion in small parameter oC2 = (v/v^)^ <z 1 ( v being the ve-
locity of motions, and v^, the Alfven velocity, respecti-
vely). A 2D-configuration of the magnetic field = Ce z*vu, 
e zB z(u) } (e"zu = ~J being a vector-potential) is considered. 

The boundary-value problem (BVP) has the form: 

where A is a parameter, and f(u) is a function related in 
some way to B z(u). If B z(u) is a unique function at a gi-
ven u, then all solutions of the system (*) for a givenA , 
possessing a different field topology, will correspond to 
the same displacement. We specify the function f(u) such 
that the BVP (*) had in a certain finite range of A -va-
lues three solutions at least. To do this, it suffices to 
postulate that f(u)~u s and s > 3 when u — 0 and, besides. 
f(u) = 0 when u > u 0 (Heyvaerts et al., 1980). The BVP (*) 
was solved by the method of upper and lower solutions (Ma-
tyukhin and Tomozov, 1989) using the particular values of 
the parameters a = 3 and b « 6 in units of the scale t0 = 
= 105 cm. Let us now clarify the character of the magnetic 
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field topology for different solu-
tions of the BVP (*). Pig. 1 (a,b, 
c) shows a typical topology of mag-
netic field lines for the lower 
solution of the BVP. Prom Pig. 1 
it is easy to see that, for the 
entire range of values of the pa-
rameter A in which the lower so-
lution exists, the field lines ha-
ve a closed topology. In the pro-
cess of evolution from Jl = 0 to 
A~ A Q - p , a "magnetic island" is 
generated inside the magnetic con-
figuration, i.e., a region of clo-
sed field lines unembedded in the 
photosphere. 

The magnetic field line topo-
logy for the upper solution as a 
function of the parameter JL is 
shown in Pig. 2 (a,b,c). Note 
that in the above range of varia-
tion of the parameter A all mag-
open, and inside the field lines netic configurations are 

embedded in the photosphere there are open field lines 
with B z(u) s 0 (with a zero shear of the magnetic field). 
Note that all solutions (upper and lower) describing the 
closed and open field topologies, are stable to 2D-distur-
bances which do not alter the problem symmetry along the 
Z-axis• 

In order to describe the evolution of a magnetic con-
figuration, it is necessary to investigate the dependence 
of the full magnetic energy of the structure on the value 
of shear (the parameter A ) for a closed and open magnetic 
structure. This suggests the following scenario of a quasi-
static evolution of an arcade (Matyukhin and Tomozov,1989)• 
Under the action of a shear motion the originally closed 
equilibrium magnetic structure necessarily evolves to such 
an equilibrium state that it becomes linearly unstable2SO 
that if the value of magnetic field shear reaches A = Acr= 
= 4, then the magnetic structure ought to reach a new 
stable equilibrium state with a change in magnetic field 
topology (from closed to open), with the release of the 
accumulated free energy of the field. 
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