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Cause of the periodic variations superimposed on the HF Doppler traces of frontal Es.
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In the University of Electro-Communications, the HF Doppler (HFD) observations using Chofu JG2XA and the Nagara JOZ
transmitting stations have been carried out. To detect linearly Doppler traces as frontal sporadic E (Es) moving horizontally.
Looking in detail actual Doppler traces, it has been found that small periodic variations are superimposed on the Doppler linea
trace. However, they causes were not clearly explained. In this paper we have developed the reflecting point with the multiple
wave-front structures of Es traveling along the moving direction through the mid-point, integrated was assumed to reduce thq
linear traces based on the coincidence of a cycle, traveling Cornelius and Essex model, then residual wave-like popular variatiot
are used. In this report the observational data of August 16, 2012 20:40722:40 JST, since the Es event has long and slend
structures traveling at the low speed, carrying continuous traces with clear sinusoidal variations, the event which can observe
periodic change spatially by a long time was made into the analysis object.

As the reflecting point move model of Cornelius and Essex could be applied to the HFD time variation of a frontal Es, linear
change was removed using the speed and the direction which were drawn from actual observational data, and the periodic chan
was extracted. All the wave fronts show the same narrow spectrum of 170 s, therefore this periodic variation can be interpreted
an acoustic wave. Many extracted Doppler variations of each Es fronts were analyzed correlation with respect to the waveform
Kashima by the as the reference. The obtained delays of each base line are applied to deduce the plane wave having the cons
speed and direction. It is shown that the plane wave moves northwestward with the horizontal speed of 54 m/s.

The small changes superimposed on the frontal Es of wave front is interpreted as the acoustic wave propagation. The therm
sphere ground waveguide because the narrow spectrum survives for a long time. As those variations Es are placed close to t
top reflection surface of the bottom thermosphere, the acoustic wave at the Es-height node of standing wave is close. Then i
up-down direction becomes small, so the direction of speed variation becomes almost in horizontal. In that case, the Es horizont
traveling speed of the Es-fronts fluctuates periodically, so the periodic change is overlapped on the linear Doppler shift.

In the presentation, the analysis method of periodic variations and the propagation model of atmospheric acoustic in the wave
uide will be described in details.
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