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Recent satellite, radar observations, and numerical simulations have revealed dynamical features of the polar cap thermosph
and ionosphere. Some results suggested that the neutrals and plasmas would show high temperature in the region. Energy ing
from the magnetosphere and effects from the lower atmosphere should cause the variations of the polar thermosphere and ior
sphere. However, physical processes, amount of heat sources, and spatial extent of the variations are still unknown.

We have developed a general circulation model (GCM) which covers all the atmospheric region and a coupled model of the
whole atmosphere, ionosphere, and ionospheric dynamo (Ground-to-topside model of Atmosphere and lonosphere for Aerol
omy: GAIA) to investigate generation mechanisms of various thermospheric and ionospheric variations. In addition to the above
modeling studies, we have started studies of the polar thermosphere and ionosphere by using the European incoherent sca
(EISCAT) radar system. Since EISCAT can observe wide areas from the polar cap to auroral region, the energy inputs ani
resultant thermospheric and ionospheric variations will be investigated with this radar system.

In order to observe the ionospheric variations at two different polar regions during rising phase of the solar activity, we ob-
served the ionospheric parameters with EISCAT on January 10 and 11, 2011. During the observation periods, the ionosphere
Tromso (KST) showed local time variation clearly. On the other hand, the ionosphere at Longyearbyen (ESR) varied dependin
on the auroral particle precipitation and electric field variations. For example, the ion temperature at Tromso increased from 70
- 800 K at 300 km altitude with increase of the solar zenith angle. The ion temperature at Longyearbyen showed enhancemel
or quasi-periodic variations in association with enhancements of the electric field. The ion temperature at Longyearbyen at 30
km altitude sometimes exceeded 1000 K.

In the present study, we will show preliminary results from the EISCAT observations and compare them with the previous
EISCAT observations during the IPY periods and GCM simulations.
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