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The large separation distances of the Cluster spacecraft provide a unique opportunity
to probe the 3-dimensional geometry of plasmoids in the plasma sheet region of the
magnetotail. Employing a well-tested, non-force-free and non-cylindrically symmetric
flux rope model we invert magnetic field data from the fleet of Cluster spacecraft
simultaneously to obtain the magnetic geometry and current densities of observed flux
ropes in the near-Earth tail. We compare the model current densities with observations
and interpret resulting non-force-free characteristics, such as compression of the flux
rope leading edge in terms of plasma pressure gradients, possibly due to bursty bulk
flows. We also probe energetic electron and ion composition in the vicinity of the flux
rope with the RAPID/Cluster instrument and determine how flux rope radial width and
3-dimensional geometry relate to injections of high energy particles in the surrounding
plasma environment.


