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When a solar wind shock strongly compresses the magnetosphere to produce a geomagnetic sudden commencement (SC),
the magnetopause may enter the inside of the geosynchronous orbit. At this time, the dayside size of the magnetosphere will
be reduced to about half, and the resulted large amplitude SC is thought to exhibit properties different from those of medium-
and small-amplitude SCs. Analysis of this large-amplitude SC will reveal magnetospheric responses to strong compression
that cannot be known from ordinary SCs. Based on this expectation, we are investigating large-amplitude SCs.

According to the list of SC at KAKIOKA since 1924, the H component amplitude of most SCs is in the range of 10-30nT.
SCs of 50 nT or larger are less than 5%, and SCs larger than 100 nT are about 1%. Only 3 SCs show amplitude larger than
200 nT.

Here we report two characteristics of large amplitude SCs.

(1) Some large-amplitude SCs are accompanied by a short large pulse at the beginning. For example, an SC on March 24,
1991 which is third largest SC since 1868, was started with a global large and short pulse (202 nT amplitude, 90 sec pulse
width at KAKIOKA. Large pulses appear at the tip of the largest 1940.3.24 SC (more than 273nT at KAKIOKA) and the
second largest 1960.11.13 SC (220 nT).

When a stepwise compression propagates in the day side magnetosphere toward the earth, a westward electric field is cre-
ated along the wave front of increasing magnetic field, and it is projected onto the polar ionosphere to create a PI (Preliminary
Impulse) current system. In the case of a short pulse propagation, an eastward electric field is produced along the wave front
of the decreasing magnetic field so that the projected polar electric field changes from westward to eastward, and two opposite
sense PI current systems appear successively. The validity of this idea has been confirmed by a model calculation in the case
of 1991.3.24SC.

(2) We examined LT variation of amplitude of SCs at KAKIOKA separately for SCs with PRI (Preliminary Reverse Im-
pulse) and SCs without PRI . It is found that no PRI appears in SCs larger than 130 nT even in the afternoon side where PRI
is more likely to occur. This is interpreted as the strong compression cancel out the magnetic field effect of the PRI current
system in large-amplitude SC.
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