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Introduction 

ÅReconnectingcoronalloopscanform collapsing

magnetictraps(CMTs) (seeFig. 1).

ÅCMTs have been suggested to take part in flare 

particle acceleration (e.g. Somov& Kosugi, 1997; 

Karlicky & Kosugi, 2004; Giuliani et al., 2005).

ÅStudies of particle acceleration in CMTs have 

been carried out for the Earthôs magnetotail

(e.g. Birn et al., 1997, 1998).

Fig. 1: Cartoon of CMT (adapted 

from Somov & Kosugi, 1997)
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Discussion and Conclusions

ÅWe have developed a fully analytical model for kinematic 

time-dependent, 3D collapsing magnetic traps.

ÅAdvantage: Full control over all features of model.

ÅDisadvantage: no self-consistent modelling of plasma 

system.

ÅFuture work: more realistic CMT models, calculation of 

particle orbits and distribution functions, inclusion of 

Coulomb collisions.

Previous Work by Giuliani et al. (2005)

A 2½D model using

Åideal kinematic MHD: Ohmôs law/induction equation (eq

4) , velocity field (only x- and y-direction) given (the 2D 

version of eqs1 and 2).

Åa 2½D approach with invariance in z-direction, i.e. vz=0.

Åa Lagrangianapproach to solve the equations for the 

time-dependent electromagnetic fields

Åa velocity field which is given implicitly by the inverse 

Lagrange transformation, similar to eq(1); all other 

quantities follow.

Fig. 2: Example of a 2½D collapsing trap models. The black lines are projections of field lines 

onto the x-z-plane (contour lines of the flux function A). The colour indicates the strength of Ey

(yellow: strong field, black: weak field). 

ÅDownflow generates strong electric field in central parts 

of CMT

ÅParticle orbits have also been calculated using the guiding 

centre approximation. Studies are currently underway to 

find out what energy gains are possible for these models.

Examples of 3D Models

ÅInitial magnetic field: two point charges located below the photosphere.

ÅThe transformation introduces a twist which is thought to occur as the trap 

collapses due to the nature of a flare.

Fig 3. An example showing magnetic field lines in a trap collapsing as time progresses.

3D Theory

�‡Use same basic theory as 2½D, but define magnetic field using Euler 

Potentials (Clebschvariables; see e.g., Stern, 1987).

�‡Set                        to ensure  

�‡From the induction equation, 

�‡Following Giuliani et al (2005), velocity is defined by a transformation 

between Euler and Lagrangiancoordinates, eq(1).

�‡The velocity can be obtained by inverting the system                           , so we 

can combine the initial magnetic field (in terms of the transformation) and the 

transformation to get the magnetic field at any time.

�‡Calculating the electric field is possible using ideal Ohmôs law (eq4).


