Coronal flux rope eruptions triggered by Flux-feeding procedures
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Abstract Flux-feeding procedure in numerical simulations
Large-scale solar eruptive activities have close ® Simulation method: multi-step implicit scheme
relationship with coronal magnetic flux ropes. Recent ® Initial state (t=0): current density

observation found that a flux rope system containing a
prominence was triggered to erupt by the “flux-feeding”
procedures, during which chromospheric fibrils rose
upward and merged with the above prominence. In this
paper, we carry out numerical simulations to investigate

» Bipolar background field
» A flux rope (finite radius) sticks to the photosphere
® Flux-feeding procedure
» A fibril emerges and rises upward from the lower boundary
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Indicating that an ideal process dominates the gruption. are tabulated here
Therefore, we conclude that the flux rope eruption

triggered by the flux-feeding procedure Is, in essence, an
upward catastrophe triggered by the increase of the axial
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® Continuous flux-feeding procedures: > Still exponential profile
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® Therefore, the initiation of the flux rope eruption triggered by flux-feeding
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® Eruption triggered by flux-feeding procedures |« «axreang | (o) 2% uxteesing procedures should be dominated by an ideal process
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» Eruption occurs if the axial flux excess a critical value, 1.e. enough axial flux is fed into
the flux rope system by flux-feeding procedures
» The initiation of the eruption is dominated by an ideal process
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