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Reconsideration of DP-2 type geomagnetic variation
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It has been well known that substorms are triggered after geomagnetic sudden commencements (SCs) when IMF is southwa

In the course of study on IMF dependence of SC, we found that a DP-2 type variation occur just after SC during southwarg
IMF.

In order to investigate this problem further we checked superposed plots (like AE index) of H and D component from stations
along 50 deg geomagnetic latitude, Valentia(lreland), Wingst(Germany), Magadan(east Siberia), Victoria(western Canada), O
tawa(eastern Canada), and St. Jones(New Fundland).

We found the following characteristics on successively appearing geomagnetic disturbances.

(1) Both a positive and a negative peak appear simultaneously for each disturbance and the superposed plot shows a patt
symmetric with respect to the zero level.

(2) Local time of the positive and negative peak of the H-component are in afternoon and morning, respectively.

(3) When a substorm occur, the LT rule of (2) is not applied.

(4) The D-component shows more complex LT dependence.

The items (1) and (2) are consistent with what is known so far for DP-2 (twin vortices equivalent current system, clockwise for
morning vortex, anti-clockwise for afternoon vortex). The item (4) suggests that the D-component is produced by ionospheric
currents (ICs) and field-aligned currents (FACs) and IC has more complex distribution than what is usually considered. Actually,
the calculated IC distribution shows that the electric current in north-south direction changes its sign 4 times per day.

The results above shows that the DP-2 type variation occurs frequently but we need further investigation.
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