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Plasma density increase in the high-altitude polar cap ionosphere
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In general situation, the electron density in the ionosphere decreases with altitude. Few reliable measurements have been me
to estimate thermal electron temperature with conventional instruments such as Langmuir probe in the high-altitude (above ¢
altitude 3000km) polar cap ionosphere. For example, only the limited amount of the electron temperature data are availabl
above altitude of 3000 km, where the density is generally less thai@.6cm®. However, on the basis of statistical study of
Thermal Electron energy Distribution (TED) data onboard AKEBONO(EXOS-D) satellite for about 10 years, it was found that
the electron number density occasionally increases up to 3:Q:@.0cm? in the high-altitude polar cap ionosphere, where it is
usually much smaller than 2:00° /cn?.

In the last report, a characteristic feature of the high density plasma observed in the high-altitude polar cap was summarize
as follows.

1) Plasma density increase in the polar cap tends to occur during the geomagnetically active periods.

2) The high density region is observed to locally exist only in a part of the polar cap region.

3) The electron temperature inside the high density plasma region is lower than the averaged temperature at the same altituc

4) The H+ ion velocity in the upward field-aligned direction is lower than the averaged velocity at the same altitude.

5) The downward electron flux in the energy range below 50eV is observed to be lower than that in the adjacent region.

The subsequent studies indicate that the several similar events were observed by the Akebono observations after 1999 wh
the solar activity had become high again.

For this time interval, data from other satellites and the ground-based observations are available, and should be compare
with the Akebono observation. It is expected that new evidence of the possible generation mechanism may be provided by thi
analysis.

In the presentation, we further discuss the generation mechanism of the plasma density increase based on these additio
data.

0000000000000 0O000o00O00DO0oOo0Oo00o0O0ooOo0OOoOoOOoOooO3000KkMOOOOOn
000000201/ 0000000000000O0O0000000000000000000000O0O0OODOO0
Ooo0oooooDOoOoO00o0OoooOoOoOomEeExes-pODoooooooooooooooooooooTEDOD DO
0000000000000000000000000 3000kmI00000000000000O0O0O0O0 2.0:103/cm?
boboobOoboobooboooobooboooobooboobooboboooooboooo

0000000198000 1998000 0000000DO0O0O000DO0O0OOTEDOODOOOOODODOOOOO
goooooooo0ooOooooOooOoooooOoUoooooO0UooDpDooUoooooooosMsnDoOoo4ooon
goocOob0LEPOCOO0ODOOOODOODOOO0OOODOODOOODOODOOObOODOODOOOODODOO

1)00000000000ooooo0o0000OO0O02 00000 ooOo0ooooOol3)Uuooooooooo
000000000004 000000 KH+O0000000CCOOODODOOS 00000 b0evOOOOOOOOODOOO
gbooobooboooooao

ubboobooooboboboooooooboboboooooobooboboooooobOobOobooboooonoo
0000000000000 00000000ODO0O0O0O0O00ODO0O000000000000O0OO0ODODO3000kmOO0
oboboobobooboobobobooobooboooobooobooboon

coooooooooOooooooooooooooboooooooooooooDoOobooo oy ooDOoboOoOo
booooobooooooooboboboooooooooooboobOobOoboboboobobooboooobona
boboooooboobobooboooooooboboboobooobooooboboboboboOoboobOobobooobooon
gooooooooboboboobooooooooooobOobooboooooobDoboboboooobooooDoDo
gbooobooboobooboboboobooboooobobooonoo

Oo00o0ooooooOooooooo 199Uiooooooooooooooooooo0oooobooobogoo
ooooDbbooOooooole9obooooooooooooooooooooobooooboboooooDoboooooDoon
ubocoooboboboboooooboobobobobobobooobooooOoooboobOobOobOobOoboobn
goooboobooooboboooooboobooboobobobooooboooo



