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磁気圏尾部の current sheetの構造解析
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The magnetotail current sheet lies in the center of the tail, embedded within the plasma sheet, and it separates the magnetotail
into the two regions with opposite magnetic field polarities. The study of the current sheet is of great importance in understanding
physical processes of plasma transport. The current sheet generally has a dawn-dusk electric current with maximum intensity
at the center of the sheet, and can be presented by the Harris-type current sheet solution. In the Harris current sheet model, the
electric current varies across the sheet as cosh (z/h) and the magnetic field along the earth-sun direction varies as tanh (z/h) where
h is the scale of the current sheet thickness.

In this study, using magnetic field and plasma data from the Cluster spacecraft in the magnetotail (-20<Xgsm<-10 Re), the
structure of the current sheet is statistically examined. We use the magnetic field gradient to estimate electric current density, and
fit the data to the Harris current sheet model. We found that the average current density in the center of the current sheet is about
2 nA/m2. We also found that the current sheet thickness is about 2 Re in the midnight region (|Ygsm|<5 Re), whereas it extends
to 4 Re in the dawn and dusk region (|Ygsm|<5 Re). A more detailed current sheet structure is discussed.

磁気圏尾部を流れる電流の構造について、Cluster衛星から得られた磁場とプラズマのデータを用いて統計的な解析を
行った。磁場の勾配から電流密度を算出し、Harrisの電流モデルによるフィッティングを行った。その結果、-20<Xgsm
<-10 Reでの current sheetの中心における電流密度は平均して 2 nA/m2 程度であることが分かった。また、current sheet
の厚さはmidnight領域 ( |Ygsm|<5 Re)では 2 Re程度であるのに対して、dawn,dusk領域 ( |Ygsm|<5 Re)では 4 Re程度
まで大きくなることが分かった。本研究ではさらに詳細な電流構造について議論する。


