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Space Mirage Phenomena in the Case of Observations of Cosmic Decameter Radio
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We are observing the decameter radio waves, from the center part of our Galaxy ,from which we can detect arriving pulse
signals that are attributed to be from rotating black holes. During analyses of the data from our Galaxy center using the lonc
baseline decameter radio wave interferometer of Tohoku University, we have met phenomena which could be considered ¢
space mirage. Analyses had been made for detection of decameter signal at 21.865MHzfrom the possible black hole binary th
show two kinds of pulse periods of 130 sec and 110 sec ; these periods are modulated by sinusoidal variation with a perio
of 2300sec reflecting the period of orbital motion of the binary black holes Gaa and Gab system. For the case of analyses c
data observed from 22 JST on Feb 27 to 02:30 JST on Feb 28 in 2014 when no Galaxy center observed in the direct sight ¢
observation station, we detected the signal of Gaa and Gab. Because the pulse signals from these black holes are restricted v
a given frequency modulation on detected pulse periods, we cannot be mixed the results as contamination of trivial noises fror
unidentified sources. The possibility of the space mirage has been found after investigation of the ray trace of the decamet:
radio waves at 21.865MHz using three layers model ionosphere that is constructed being based on data of real time ionosphe
sounding at Kokubunji station. The rays from Galaxy center entering into the topside ionosphere eventually arrive at a earth’
surface passing through the F2 and F1 layers; at this surface the rays are further reflected into the ionosphere. When one of t
reflected ray satisfies the condition of the secant law of the reflection in a layer in the ionosphere ranging from F1 to F2 layers
the ray is reflected to the observation point with large enough rates of power. The numerical solution for this processes indicat
that we can detect the signals from radio wave origin even the longitude of the observation point is apart by 45 degree to 6
degree from the limiting longitude of direct observations. That is, we can observe the decameter radio wave source in a form o
mirage. We may call the phenomena the space mirage which may occur also in the cases of observations of cosmic decame
radio waves such as from Jupiter , and Cassiopeia-A not being restricted in the case of the present studies of the decameter ra
wave pulses from the Galaxy center.
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