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Statistical analysis of magnetic field fluctuations in the near-Earth magnetotail by THEMIS
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Abstract. We made a statistical analysis of severe magnetic field fluctuation around the inner magneto§phereg(~
- 12 Rg), which is considered as a necessary cause for current disruption in the substorm model raige@20p1). We
used two-year magnetic field data of 2013 and 2014 with a sampling raté/pf which were obtained by the FGM instrument
aboard the TH-E (P4) probe of THEMIS. The occurrence rates of severe magnetic-field fluctuation evetsith were
estimated for the nightside near-earth tail 61/, Yosar, Zosar) = (= 9+ 3,+ 5, + 3) Rz, whereC was defined as a
ratio between standard deviation and average value of magnetic field intensity during 10-s interval. We found that the occurrenc
rates are extremely low, of 0.011% for all regions, 0.002%|¥ts,/|= 6 - 8 Rz, 0.010% for|Xss4/|= 8- 10 Rz, and
0.017% for| Xgsas |= 10- 12 R . We also compared these fluctuation events with simultaneous ion velocity and spectrum
data from the ESA instrument on the same probe, and found that magnetic field fluctuation and ion acceleration do not alway
happen synchronously. Assuming that two substorms occur every day with a 5-min duration of current disruption, we suggeste
that the low occurrence rate (0.011%) of severe magnetic field fluctuations may indicate that the current disruption region is ven
localized ¢ 2.6 Rz ?) in the tail, or the current disruption model is not suitable for most substorm cases. In the presentation, we
will show results of similar statistical analysis to magnetic field fluctuations with time scales faster than the local ion cyclotron
periods by using higher time-resolution data, in order to investigate the importance of non-MHD processes in the near-Earth tal
dynamics.
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