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Relationship Between Plasmapause Position and Solar Wind Electric Field Ey:
Analysis Based on Arase Satellite PWE Observations
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Using the electric field spectral data obtained by the Plasma Wave Experiment (PWE) onboard the Arase satellite, we cal-
culated in-situ electron density to determine the plasmapause (Lpp) locations, in which we examined its dependence on Ey,
SYM-H, and Kp. The plasmapause was defined as a region where the electron density (ne) changed by a factor of 5 or more
within A L <0.1, and we identified a total of 348 plasmapause crossings. Our primary analysis focused on the 180 events
detected on the nightside (18-6 MLT), in which we examined its dependence on Ey, SYM-H, and Kp.

We found that the average Ey over the past 48 hours had the highest correlation with Lpp. Specifically, when the average
Ey was less than 1.8 mV/m, we observed the strongest correlation, resulting in the approximate formula Lpp = 2.41 X Ey +
6.8. However, when the average Ey exceeded 2 mV/m, Lpp became more dispersed, suggesting a potential saturation.

We also investigated the correlation between Lpp and Ey across six different MLT bins. The best correlation was observed
in the 22-2 MLT bin. When varying the averaging time of Ey from 1 to 48 hours, the optimal correlations were found with
approximately 45 hours for the 22-6 MLT bin, 10 hours for the 6-14 MLT bin, and 20 hours for the 14-22 MLT bin. The
“45-hour averaging time seems unexpectedly long, given that the nightside plasmapause is known to respond to IMF polarity
changes within approximately 30 minutes and undergo erosion (e.g., Goldstein et al., 2003). It is also unusual that Lpp on the
nightside shows a better correlation with longer averaging times of Ey compared to Lpp on the dayside. These phenomena
warrant further detailed research.
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