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Tracing Study on the Decameter Radio Wave Codes Suggesting Super Massive Black Hole

Binary at the Center of Our Galaxy
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Geophysics, Tohoku Univ.

1 Introduction

Based on the analyses of the decameter radio wave signals observed in June 2016 and 2017, by the Tohoku University
Decameter Radio Wave Long Baseline Interferometer, we have arrived at the conclusion that there are super massive
black hole binary that consist of Gaa with mass of 2.27 + - 0.02 million solar mass and Gab with mass of 1.94+ - 0.09
million solar mass; Gaa and Gab are taking binary orbits with period 2200+ - 50 sec with speeds of 18% and 22 % of
the light velocity, respectively. To accept the existence of such an extreme binary system we meet the paradigm problem
of the generation of the gravitational waves. That is, we should accept that there could be no gravitational wave
generation for the case of the super massive black holes. To proceed the study in this direction, it is required to confirm
whether the decameter radio wave codes that becomes origin of the super massive black hole hypothesis are correct or
not. For this purpose we continue the decameter radio wave observations in 2018 and 2019; by the analyses of data
observed in these periods following confirmations are provided.
2. Observation

The observations are made for the two category of modes; that is , one is a category where the Galaxy center is
observable and the other is a category where no Galaxy observable. Because of extremely low SN ratio where the signal
level is lower than 1 hundredth of the background noise level, we should be extremely careful about elimination of the
system noise and modulation of data by artificially generated signal. By applying completely same procedure to the data
handling for both categories of observation data we can eliminate such additional disturbances by subtracting result for
non Galaxy case (NGA-n) from Galaxy observation case (GA-m,). With the datasets observed in 2016, and in 2017 we
prepared 8 data sets 1) 2016 Obs. (GA-1,NGA-1) (GA-2, NGA-1); 2); 2017 Obs. (GA-3,NGA-2), (GA-4 , NGA-
2); 3) 2018 Obs.(GA-5,NGA-3), (GA-6 , NGA-3);4) 2019 Obs. (GA-7,NGA-4), (GA-8 , NGA-4), The data set GA-
m and NGA-n consist of 7 night observations with 5 hour observation periods for each night.
3. Results of Analyses
To search for the signal that are buried in large background noise the FFT results are averaged over 864 independent
cases for each observation night data. In term of relative value, the average FFT level approach to S+N=2E-2 where S
and N are signal and noise level, respectively. When we average over 7nights, the results are given by S+N/(7°0.5)=7E-
5 (eq. 1). By adding data in 2018, and 2019, we can take average of 8 cases for the case of (eq.1) as
S+N/((7x8)70.5)=4.2E-5 (eq,2). From (eq.1) and (eq.2) we finally obtain N=1.14E-4 and S=2.66E-5. Before
approaching this step FFT results are averaged over 864 times then original S to N ratio becomes 1 to 126.
4. Conclusion
Through the above described procedure we have clearly confirmed the existence of the signal part in FFT results by
separating from large background noise. From identical portion of FFT result spectra (GA-m, NGA-n) then we can
find the parameter of BH binary system using simulation methods as has been made in the published paper.
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