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Confirmation of the Extreme Central Binary of the Super Massive Black Hole
Concluded by Decameter Radio Pulse from Sgr A=
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1. Extreme Central Binary of Super Massive Black Hole”(ECB-SMBH) at Sgr A

The observation of the Sgr Axat the center of the Milky Way Galaxy by the decameter radio wave at 21.86 MHz started
in 1983 at the Science Department of Tohoku University aiming to detect the spin periods, of black holes, which provide the
characteristics of black holes such as size of the event horizon, mass, and spin parameter ; from frequency modulation on the
detected spin period we can find the orbital motions of black hole if they form a binary system.  There are several hurdles,
however, to achieve original purpose from the decameter radio wave observation for Sgr Ax. These are 1) extreme low signal
to noise ratio that reveals almost one 500 th because of widely expanded decameter radio wave sources in Milky Way Galaxy,
2) disruption of pulse form, carrying black hole rotation image, due to the long distant wave propagation through the Galactic
space associated with plasma irregularities which cause multi path effect on propagating radio wave pulses, and 3) shifting
effect of detected source direction from real direction due to the refraction of the decameter radio waves propagating through
the Earth’s ionosphere. After solving these problems by applying newly invented methods, we have obtained spectra of the
decameter radio wave pulses from the Sgr Axwith directional accuracy of 0.1 degree. By applying the method of comparison
of the spectra calculated for the simulation of spinning black holes we have deciphered the observed decameter radio wave
spectra ;that is, Sgr Axconsists of super massive black holes of a binary system whose members Gaa and Gab orbit with a
period of 2200sec and with the distance of 4.1E"7km. BH Gaa has mass of 2.27E"6 solar mass orbiting with velocity of 18%
of the light velocity while BH Gab has mass of 1.94E"6 solar mass orbiting with velocity of 21% of the light velocity. (see
http://hdl.handle.net/10097/00126480 ) Considering the extreme characteristics of the binary at the center of the Milky Way
Galaxy, we defined this system as “ Extreme Central Binary of Super Massive Black Hole”(ECB-SMBH).

2. Confirmation ECB-SMBH compared with 1.3mm VLBI observation data

Confirmation of the existence of the ECB-SMBH has been made by taking coincidence of time variation in 1.3mm VLBI
with model constructed with parameters concluded by the

decameter radio wave pulse observation ( DRWP).The first confirmation has been made with respective to the observation
results of MIT group (Fish et al. 2016) that became the origin of the start of the event horizon telescope (EHT) project; the
result indicated the existence of a component of periodic variation of the mm wave radio emissions with period of 2150 sec

which coincides with the DRWP results within the estimated range of the period centered at 2200 sec. The results
are given in https://doi.org/10.33140/EESRR.05.04.05 . The second confirmation has been made by finding correla-
tion between the orbiting model of ECB-SMBH constructed being based on DRWP observation and EHT observation
data observed in 2017( EHT collaboration 2022); the results revealed high correlation rate between the DRWP model
and EHT observation results with an average period of 2193 sec indicating the existence of ECB-SMBH at Sgr As.(
https://doi.org/10.33140/ATCP.06.03.02 ) Based on the

second step confirmation the moving image of ECB-SMBH has been obtained from released data of 2017 EHT campaign
observation for Sgr Axwith 1.3 mm VLBI applying a method of one dimensional approximation which is allowed for the
ECB-SMBH orbiting in the plane parallel to (edge-on) the Galactic equatorial plane.

The disclosed images of ECB-SMBH is different from the image released by the EHT-Collaboration (2022) which is char-
acterized by a shadow encircled by photon rings

; but our results show simple bright spots covering each BH with maximum radio brightness at the portion corresponding
to the center part of the BHs.

3. Expansion of the concept of ECB-SMBH to M8&7:

By expanding the characteristic of the newly clarified radio source image surrounding the BH, we have explained the
image as ECB-SMBH for M87xreleased by Miyoshi et al. in 2022 as correction to the original EHT-Collaboration’s re-
sults; we have found the endorsement of this image interpretation by the different approach of M87 radio source image
construction that was carried out by Lu et al. (2023) as results of 3.5 mm wave VLBI observation made by GMVA team.(see
https://doi.org/10.33140/ATCP.07.02.11 )
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