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Plasma bubbles are ionospheric disturbances that occur in the magnetic equatorial region and are caused by Rayleigh-
Taylor instabilities. Therefore, an eastward electric field that enhances the equatorial electrojet current (EEJ) is a prerequisite
for plasma bubble generation, and the occurrence of the counter electrojet current (CEJ) with a westward electric field is
thought to suppress plasma bubble generation [e.g., Uemoto et al., 2010].  However, the relationship between the equato-
rial electrojet current structure and plasma bubble generation is not yet fully understood, as is spread-F, which appears by
plasma bubbles even during CEJ generation and has been observed in Peru, South America [Akiyama et al., 2018].

We analyzed ground-based magnetic field data on CEJ occurrence dates to investigate whether EEJ/CEJ-induced magnetic
field variations can be used as an indicator of plasma bubble generation. In this study, we analyzed the EEJ monitoring index,
EUEL, the S4-index, and ionosonde data, which indicate scintillation, for plasma bubble events in Peru. The following results
were obtained.

(1) On magneticaly quiet day (Kp = 3), the correlation between the EUEL integrated over 17-19 LT (Pre-sunset IEUEL)
and S4-index showed that plasma bubble events were suppressed when the pre-sunset IEUEL was negative.

(2) On magneticaly quiet day (Kp = 3), the correlation between the EUEL and plasma bubble events at sunset shows that
when the H component becomes positive again after the occurrence of a CEJ, the ionospheric F-layer height h’f increases and
a spread-F of about S4-index = 0.3-0.8 is generated.

(3) Furthermore, on magneticaly disturbance days (Kp >3) plasma bubble generation events were also identified in the
case of large CEJ growth after sunset .

The result of (1) indicate that there were CEJs that generate westward currents, making it difficult for plasma bubbles to
develop.

The result in (2) may have been caused by the eastward electric field becoming stronger around sunset (PRE: pre-reversal
enhancement). On the other hand, when the magnetic field was southward at sunset, h’f did not increase sufficiently (below
300 km) and a spread-F of less than S4-index=0.4 occurred. Therefore, the generation of plasma bubbles with large scintilla-
tion was related to the eastward-facing electric field at sunset.

The trend in (3) is currently being analyzed.

Based on the above results, the influence of the CEJ on plasma bubble generation will be discussed in this presentation.
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