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Consideration of large amplitude geomagnetic sudden commencement(SC)

# Tohru Araki[1]
[1] PRIC

A peculiar sudden commencement(SC) occurred in March 24, 1991. It was characterized by a large and short duration positiv
pulse in the very beginning part of the SC.

The 1 sec H-component data at Kakioka showed 202 nT amplitude and about 1 min duration for this pulse. This is an
abnormally large SC because the amplitude of usual SCs is less than 50 nT at Kakioka. The SC produced instantaneously
strong inner radiation belt and clarified the importance of magnetospheric compression for acceleration of high energy particles

Being stimulated by this SC, we examined all SCs at Kakioka since 1924 and made a list of large amplitude SCs. The lis
showed that the March 24, 1991 SC is the second largest and the largest SC occurred in March 24 (the same day!) , 1940. T
H-component amplitude was larger than 273 nT. This SC seems to be the historically largest SC since 1867.

The 1991 SC raises several questions.

(2) Itis difficult to make such a large and

short duration pulse in the magnetosphere. It should exist as a dynamic pressure pulse in the solar wind. We can not considk
however, that the pulse was formed near the sun because such a big pulse will be deformed during long distance propagation. \
have to seek the mechanism producing the pulse near the earth.

(2) Since Siscoe [1968] reported first, several authors discussed the experimental linear relationship between SC amplituc
and difference in square root of the dynamic pressure (Pd) of the solar wind. When Pd is much larger, however, the relation wil
not be linear.

(3) As the peak of the large short pulse is well defined, the ionospheric propagation of the fast mode HM wave can be studie
accurately.

(4) As the onset time of the pulse is clearly determined, the propagation of the onset under the ionosphere can be studie
accurately.

(5) Did such a anomalous SC occur in the past?

(6) What is the difference between large and usual SCs?

Answers to these questions lead to better understanding of the solar wind-magnetosphere interaction.
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