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Atmospheric oscillations in the Sq-EE] current system using dense geomagnetic field observational sites along 210MM
chain composed of MAGDAS (Global Geomagnetic Observation Network) and observational sites operated by
Geospatial Information Authority of Japan (GIS) were analyzed for a comprehensive understanding of the three-
dimensional atmosphere-ionosphere-magnetosphere coupled system. In this study, we focus on the quasi-6-day
oscillation excited by atmospheric waves from below.

It is known that, the quasi-6-day wave (Q6DW), one of the atmospheric waves, is caused by atmospheric heating by
moist air in the tropical troposphere [Miyoshi and Hirooka,1999] and has a seasonal dependence that strongly develops
in the spring and autumn equinoxes [Liu et al.,2004]. The Q6DW in EE] was verified with the equatorial electrojet
measurements from the CHAMP and SWARM satellites and geopotential height data from the Aura satellite [Ymazaki
et al., 2018]. In addition, the distribution of the quasi-6-day oscillation near the equator was clarified using the total
electron content (TEC) from GPS data and the geopotential height of Aura satellite / MLS measurements. A nearly
one-to-one correspondence between Q6DW activities in the ionosphere and lower thermosphere is also shown by
Yamazaki et al., (2019). However, manifestation of global geomagnetic field disturbances excited by above atmospheric
waves has not yet identified.

To understand global characteristic of the 6-day oscillation in Sq-EE]J current system, we analyzed H components of
magnetic field data of MAGDAS and GSI during 2007 as follows.

(1)Subtract a mean value of the H component magnetic variations observed at the nightside (LT=18-06) from the H
component data of each station to eliminate disturbance components by sun activities.

(2) Apply Principal component analysis for each one month to extract components of Sq-EE] current system from H
components of (1).

(3)Take the inner product between basis function of each component of (2) and H components of (1) at the same time
and apply Bandpass filter in the range of 4.5-7.5 day cycle to extract components of the quasi-6-day variations.
(4)Compare with the variation of the amplitude of Q6DW to clarify the connection between the quasi-6-day oscillation
and Q6DW.

Our results indicate that the quasi-6-day oscillation in the Sq-EE] system has strong longitudinal and latitudinal
dependences, although the Q6DW is a planetary-scale wave.

The excitation mechanism of the quasi-6-day oscillation in the Sq-EE] system is examined using an atmosphere-
ionosphere coupled model (GAIA).
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