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Characteristics of the solar wind and IMF during the cold, dense plasma inside the
magnetotail

# Katsuyuki Sagisaka[1]; Tsugunobu Nagai[1]
[1] Tokyo Institue of Technology

The plasma in the magnetotail sometimes becomes cold and dense. Terasawa et al. [1997] reported that in the midtail whe
XGSM is -50 Re to -15 Re the plasma in the flank region becomes colder and denser under the condition of the continuou:
northward IMF.

However the cold and dense plasma is seen also inside the magnetotail, where it is not next to the magnetosheath. Itis importe
to understand the mechanism of the occurrences of the cold, dense plasma in such an inside region because of our knowlec
about the dynamics of the magnetosphere.

Thomsen et al. [2003] statistically analyzed the cold, dense plasma data observed at the geosynchronous orbit (L =6.6Re ), a
revealed the preponderance of events preceded by northward IMF compared with southward. In addition to the above tendenc
they suggested that an interplanetary shock and/or a turn to the southward IMF direction can cause the events. Additionall
Nishino et al. [2007], using the GEOTAIL observations, researched about the evolution of the two-component (hot and cold)
protons originated in the dusk-flank region under the northward IMF. They suggested that the cold, dense plasma observations
the midnight region are two-component plasma transported from the dusk-flank.

So far these results are reported, but we thought that there might be unknown characteristics of the solar wind and IMF relatin
to the cold, dense plasma events. And, although we can infer the origin of the cold and dense plasma events by referring to tt
Nishino et al. [2007] when they are able to judge as two-component by inspecting the E-t diagram or the velocity distribution
function, they often show the ambiguous distribution. This situation is the difficulty to understand the causes of the events.

Thus we researched the characteristics of the events statistically by setting a few criteria on the GEOTAIL 12s moment date
In the result of the analysis, while the typical solar wind velocities are mainly ranged from -400km/s to -450km/s, those during
the occurrence of the cold and dense plasma are from -350km/s to -400km/s. In general it is expected that there is a correlatic
between solar wind kinetic energy and magnetospheric plasma temperature. Therefore we need the further research to rev
whether this result show merely the appearance of the above correlation or the relationship between the decrease of the so
wind velocity and the occurrence of the cold, dense plasma events.
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