Upper Atmospheric and lonospheric Physics

(4.3 Atmospheric Science)

4.3.1.3 Dynamics and Energetics of the Lower Thermosphere in Aurora

Dynamics and Energetics of the Lower
Current understanding Thermosphere in Aurora (DELTA) campaign

The dissipation of energy controlling the
temperature plays an important role in the
dynamics and energetics of the polar lower
thermosphere. Despite its importance, few
reliable observations of the neutral
temperature in the lower thermosphere were

observations as follows:

1) In-situ observation of the neutral
temperature and the auroral emission rate
by the sounding rocket.

2) Remote observations of the ionospheric
plasma by the EISCAT radar

3) Remote observations of thermospheric wind
and temperature with FPI (Fabry-Perot

available. 6) CLP (Fixed bias probe)
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Rocket-borne instruments

1) NTV (Nitrogen temperature)

2) APD (Auroral Particle Detector)
3) AGL (Aurora Photometer)

4) FLP (Fast Langmuir Probe)

5) NEI (Impedance probe)

2) Fabry Perot Interferometer (Skibotn, Kiruna)

3) 4-wavelengths photometer (Tromsg)

4) All-sky imager (Andgya, Tromsg, Skibotn,
Kiruna)

5) Sodium Lidar (ALOMAR)

6) MF radar and ionosonde (ALOMAR)
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4.3.1.4 Anomalous electron heating in the Sq current focus
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» Enhanced T, layer at 97-102 km altitude

(Oyama et al., 1993)

Our approach

We try to make in-situ measurements
of the plasma, electric and magnetic

field in the high T, layer by using the

range

Suprathermal plasma analyzer
e Thermal & suprathermal energy

« Significant N, perturbation above the high T, layer.
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sounding rocket to elucidate the
anomalous electron heating.

Scientific objective
eDirect observation of thermal and

suprathermal electrons to investigate
the heating mechanism in the focus of
mid-latitude Sqg current system.
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SUMMARY

«High T, layer was observed in the Sq current focus.
*The T, was observed to increase by ~500 K at 97- 102 km altitude.

« Enhancement of the electron density perturbation was significantly observed in and
above the high temperature layer, which may be due to the field-aligned electron beam.




