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Development of acoustic wave analysis method using the HF Doppler small variation of
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In the University of Electro-Communications, HF Doppler (HFD) observation using Chofu JG2XA and the Nagara JOZ
transmitting stations is carried out.

In this HFD observation, Doppler shift reflected by sporadic E can be classified as the theory two; (1) The Doppler shift due to
sheat-like Es is 0.5 Hz or less (2) Doppler shift due to frontal Es changes linearly. Looking in more detail, it turned out that the
short-time change for several minutes by an acoustic wave is overlapped on these Doppler. Since the atmospheric dencity at the
layer height is thin and the change of amplitude comes out greatly, the amplitude acoustic waves tends to increase in propagati
upward, so that the Doppler shift can be easily detected but the propagation is restricted to vertical incidence. On the other han
in the case of Es placed below the transition temperature of the lower thermosphere, there is no direction restriction, so a wid
range of wave source can be observed. Moreover, since the reflective height and the area are narrow, a Doppler spectrum is a
narrow, and then detection of the minute change is attained by performing signal processing by MEM. On the other hand, fo
thin layer plate, and a long and thin wave-front which is a feature of the shape of Es, Various spectra were able to be shown fror
a different Doppler change arising, and each was able to be made to correspond with each propagation path. Therefore, it turni
out that a multipoint simultaneous observation is possible. Since approximately 20 km each observation point distance in thi
HFD Kanto observation network, it is possible to determine the propagation direction of acoustic waves at a short wavelength, b
using Es, the frontal Es narrower than the Fresnel zone with vertical vibration by acoustic waves. The simulation which passe
along the halfway point of the observation path is performed. The acoustic wave is analyzed by comparing with this simulation
and observational data. By applying this method, the acoustic wave of speed 380 m/s, periodic 210 s, wavelength 80 km, an
amplitude 100 m exists in Es traveling by speed 45 m/s to south from north at the 15:20716:10JST February 14, 2013.

The detailed feature of the analysis method and the observed the acoustic wave will be described.
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