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Study of the response of the Earth’s magnetosphere to a Sun-Earth oriented in-
terplanetary magnetic field
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Many studies have been conducted on the response of the Earth’s magnetosphere to the Interplanetary Magnetic Field
(IMF). In particular, the study of the dependence of the magnetic reconnection between the solar wind and the Earth’s mag-
netic field on the z-component (north-south component) of the IMF has been one of the key issues in space weather research.
On the other hand, the dependence of the IMF on the y-component (east-west component), which is known to produce a
torque that twists the Earth’s magnetotail during magnetic reconnection, has also been studied extensively. Since the IMF
dependence on the magnetospheric response has been considered to be largely due to the z/y component, there has been little
systematic investigation of the effect of the x component of the IMF (sun-Earth component) on the Earth’s magnetosphere as
a control parameter, and the physical effects of this effect are not clear. For example, K. M. Laundal, et al. (2017) found in a
computer experiment by S. Hoilijoki, et al. (2014) that the dominant effect of the IMF x component is to change the overall
energy conversion efficiency between the solar wind and the magnetosphere due to reconnection. However, most previous
studies, including this view, have focused on macroscopic analyses of magnetospheric physics using global simulators, and
little progress has been made in observational data-based investigations of the effects of the IMF x component.

In order to overcome this situation, we are carrying out an observation-based study to clarify the impact of the IMF x-
component on the magnetospheric-ionospheric coupling system. In this presentation, we will report the initial results of our
investigation of the effects on various space weather parameters (e.g., AL index) and the horizontal equivalent current system
of the Ampere Map, using a method to objectively extract situations in which only the x-component approaches the Earth
with a strong IMF.
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