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Magnetic Flux Launched by CME and Magnetic Flux Carried by IFR
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Most of the intense geomagnetic storms (BsL00 nT) occur when the interplanetary magnetic flux rope (IFR, also called
magnetic cloud) encounters the Earth. The IFR is taken to be a flux rope structure formed in the solar corona in associatio
with the CME which is launched into the solar wind. The magnetic reconnection is responsible for the flux rope creation and
also forms the post eruption arcade (PEA) in the corona. Based on this idea, a number of studies have been continually ma
which attempt to deduce the IFR structure from the observed magnetic fields in the corona. It has been increasingly clear that tt
axis of IFR is generally parallel to the axis of arcade structure of coronal magnetic field which forms after the eruption of CME
(PEA: Post Eruption Arcade). (See e.g., Marubashi et al., 2015, Solar Physics 290, 137.) For the purpose of getting capabilit
of predicting geomagnetic storms from observations of solar eruptive phenomena, it is needed to foresee the intensity of IFI
magnetic field as well as the shape of the IFR. Recently several attempts have been made to find out quantitative relationshi
between the magnetic flux reconnected during CME eruption and the magnetic flux carried by IFR. Although they show that
the magnetic flux launched by the CME and the magnetic flux carried by IFR are roughly equal to each other, the correlatior
coefficients between the two quantities are not very large, being in the range of 0.570.6. (See e.g., Gopalswamy et al., 2017, Sol
Physics 292:65.) We can point out one possible problem in the previous studies, that is, IFR structures determined by mode
fitting analysis can be different depending on which IFR model of the cylinder-type of the torus-type is used in the analysis. We
chose the appropriate model for each case with the condition of the parallelism between the IFR axis and the corresponding PE
axis. Although some improvement was seen through this modification, the change in correlation coefficient is not significant.
This result may suggest a possibility that some detailed physical properties must be taken into consideration.
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