Nature of dayside 10nospheric current system of P12 pulsations:
Comparison between equivalent currents and numerical simulation
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Introduction . X |
P12 pulsations are defined as damping oscillations of geomagnetic fields with a period of 40 to 150 sec. 2 % 9
. . . . . . . . . .. . > I .4C¥§~— ; §
As with many types of geomagnetic disturbances, the amplitude of dayside P12s 1s maximized at the magnetic equator. This implies a 8Z e O
coupling between the polar and equatorial regions. The coupling process is important for the propagation of disturbances from the 2 4
magnetosphere to the equatorial ground. o 2
Previous studies interpreted the A (north-south) component of dayside Pi2s as magnetic oscillations which 1s caused by zonal gg Ey
ionospheric currents [e.g. Shinohara et al., 1997]. This 1onospheric current may be driven by the electric field penetrating from the b= ol
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polar region in the atmospheric waveguide [Kikuchi and Araki, 1979]. &S 5 |
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However, the following issues still remain: O 2
1. Few studies investigated the D-component (east-west) magnetic field corresponding - f
to north-south 10nospheric current, which contributes to ensuring current continuity. L Qgg: | H
2. Few studies numerically estimated the dayside 1onospheric current system produced gg NG FAC
by nightside field-aligned currents (FACs), including the equatorial region. €8 5
In this study, we estimated the 1onospheric current system associated with P12 pulsations using both equivalent current maps 22 hhmm N 0200 0210 -
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produced by ground magnetic data and a numerical calculation by the global potential solver.
Observational Results Numerical calculation by global potential solver
We analyzed the equivalent currents which cause magnetic oscillations with a period of 40 to Thin shell model [e.g., Nakamizo et al,, 2012]
150 sec. Equivalent currents are estimated by rotating the vector of horizontal magnetic We calculated the distribution of a conductivity tensor, using the same method as
perturbation ((AD, AH), where AD and AH are bandpass filtered H- (north-south) and D-(east- | Nakamizo ot al. F2012] with nput paramete:S aft 2320UT on 13 February 201,2'
west) component data, respectively, with a period of 40 to 150 sec) to 90 degrees clockwise. We current continuity equation Ohm’s law )
consider equivalent current distributions at the times that the intensity of the equivalent current -/ Sm%: ve(Z VECIP;) - i) <§Z) B @Zi giﬁ) (gj) ¢ '-kl)erl\tg[it’fjl%?r?él
system reaches a local maximum. We define here these times as local maxima of the horizontal Inclination hi gi(t:tiﬁztgrt ; edetent'a A s (_va) ™~ eloctric field
amplitude ( \/AH2 + AD? ) at ASB station as a representative of all stations. The estimated | (FAC current density conductivity tensor ) (current density
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equivalent current vector are depicted on the map in IGRF geomagnetic coordinate. P v
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Charges at the dawn
terminator are same sign as
charges provided by the FAC

Charges at the dusk terminato
are opposite in sign to charges
provided by the FAC

Distribution of potential
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Potential fields produced
by the FAC are confirmed \ .. —
in the polar region. X

Potential fields produced
by the FAC penetrate
equatorward

Polarization charges generated by Hall currents deform the potential pattern. The secondary
current (Total Hall currents and Pedersen currents produced by Hall polarization electric field)
contribute to asymmetry of the current system. [Yoshikawa et al., 2013]

Summary

Both the observation and the numerical calculation showed the meridional component of
current connecting to an equatorial zonal current. The dayside current system appears to be
asymmetric, which the meridional current in the prenoon sector 1s larger than in the
postnoon sector. This prenoon-postnoon asymmetry 1s explained by the deformation of
potential fields due to polarization charges along the terminator.
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