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Reconsideration of peculiar SC on 1991.3.24.
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The geomagnetic sudden commencement(SC)that occurred on March 24, 1991 at 0341 UT was a unique and
unprecedented one. The features can be summarized as follows.

(1) Geomagnetic change

(D A large and sharp global pulse appears in the early stages of SC.The amplitude and pulse width of the H- component
at Kakioka(27deg geomagnetic latitude) around noon, was 202nT and about 90 sec.

(2 The rise time of this pulse is extremely short (28 seconds at Kakioka).

(3) Since the rise and peak of this pulse are sharp, the pulse propagation can be measured accurately, and as a result, it
was found that there are two modes, electromagnetic wave and HM wave, in the propagation from the day side to the
night side.

(2) Change of radiation belt

CRRES and Akebono observed the drift echo phenomenon of high-energy trapped charged particles. It means
instantaneous formation of the inner radiation belt. It lasted for one year.

(3) Ulysses observed disturbances with the counter-streaming event at 2.5AU and 60 degree east in the ecliptic
longitude but it cannot be associated with this SC phenomenon. There is no other observation of the solar wind.

(4) Li et al (1994) calculated the particle acceleration due to a pulse propagating from the magnetopause at 15h LT
and obtained a drift echo suitable for the observation.

The problems of reconsideration here are as follows.

(1) What is the solar wind structure that produces such a large and sharp magnetospheric pulse? A pulse corresponding
to the pulse observed in the magnetosphere must exist in the solar wind, but it is unlikely that the pulse was produced
near the sun and propagated as it was without changing the waveform. Could it be made by shock-stream or stream-
stream interaction near the earth?

(2) To make a pulse of 200nT on the ground, it is necessary to increase the dynamic pressure of the solar wind by
200nPa or more. Is this possible?

(3) Rise time is considered to be the time for a shock to sweep a distance effective for compression of the magnetosphere.
A rise time of 30 seconds requires a solar wind speed of 2000 km/s or more. Is it possible?
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