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Super Massive Black Hole Binaries Predicted by Observations of Decameter RadioWav
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1. Introduction

By observations of the long baseline interferometer of Tohoku University, the

decameter wavelength radio wave pulses ,arriving from the center of our Galaxy , that were assumed to be generated at rotati
super massive black holes had been detected. . Especially it has been concluded that the sources of the decameter waveler
radio wave pulses are forming black hole binaries by observations and analyses in 2002 and 2004. With this back ground c
studies, observations and data analyses of the decameter radio wave pulses have been carried out using the same long bast
interferometer of Tohoku University ,for the decameter wavelength radio wave pulses, to reconfirm the results obtained in 200:
and 2004.

2. Observation and Data Analyses

Observations of the decameter wavelength radio waves by using long baseline

interferometer have been made from April 3 to July 26, 2013 ; the interferometer system consists of four base stations a
Yoneyama, Kawatabi, and Zao in Miyagi Prefecture and litate in Fukushima Prefecture forming the longest baseline length ot
116km and shortest baseline length 44 km. In the present observation, however, litate base line was not operated. Selecting t
data observed under the condition of no interference of atmospherics,,analyses for observed data were carried out starting frc
FFT processes to find the first approximation of pulse period. Detection of the arriving direction of the radio wave pulses has
been made applying correlation technique where the fringe of the interferometer output due to the earth rotation are correlate
with the template of the fringe generated for detection of the arrival direction of the radio waves.

After estimation of the pulse periods, the box-car analyses have been applied to find accurate pulse form and pulse period
For this purpose a special method is applied ; that is the periods to make box &amp;#8211;car accumulation are varied witl
sinusoidal fusion to meet with the Doppler effect due to the orbital motions of the black hole binaries.

3. Results and Discussion

By the first step of the FFT analyses, five sets of the radio wave pulses which can be considered to be generated at black hc
binaries have been found. Tat is, the periods of orbital motions are identified from the the side bands of the spectra which ca
be attributed to the effects of the frequency modulation to the original pulse period from the rotating black holes. When we use
the black hole names from Gaa to Gaj ,the results show the combinations as follows. Gaa with period of 131.66sec and Gab wit
period of 121.28 sec are forming binary with orbital motion indicating a period of 2050 sec, Gac with 37.98 sec and Gaf with
26.4 sec indicate orbiting period of 1400 sec. Likewise, Gad with 31.85 and Gae with 29.6 indicate the orbiting period of 1800
sec, ; Gag with 23.52 and Gah with 21.2 indicate the orbiting period of 1800 sec, Gai with period of 17.65 and Gaj with 13.7 sec
form a black hole binary showing the orbiting period of 1000 sec also .

Box car analyses considering the variation of the period due to Doppler effects caused by the orbital motion have been mac
for Gaa- Gab system for an example data indicate two possible solution for the mass and orbit; the first possible solution show
that the mass of Gaa and Gab are respectively 1.41 million solar mass and 1.3 million solar mass . Obiting velocities of Gaa an
Gab are respectively 16.5% and 18% of the light velocity with mutual distance of 0.33 AU. The second possible solution shows
that the mass of Gaa and Gab are respectively 0.84million solar mass and 0.75million solar mass . Obiting velocities of Gaa an
Gab are respectively 13.4% and 15.5% of the light velocity with mutual distance of 0.28 AU.

To find final solution including the solutions for the other binary systems, further detailed analyses are required using all
possible observation data.
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