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Abstract 
At the center of the Milky Way, our black hole may have suddenly changed 
from supermassive to intermediate-mass status. In doing so, it would have 
emitted an enormous burst of electromagnetic radiation. Here, the total 
energy of that burst is calculated and compared with the Fermi bubble data. 
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In the electron-positron model [1], black holes naturally separate into two dis-
tinct varieties. Those of intermediate mass are supported against gravity by elec-
tron degeneracy pressure, while supermassive black holes are supported by ideal 
gas and radiation pressure. Their equilibrium states are reproduced in Table 1 
and Table 2. 

A critical mass of 68 10 M×


 defines the transition region. 
Over the course of time, these black holes gradually lose energy by heating io-

nized gas in the accretion disk. They also suffer the loss of electrons, positrons and 
low-level radiation directly from the black hole itself. This raises the possibility 
that our black hole ( 64 10 M×



, Table 1) may have undergone a spontaneous  
 

Table 1. Intermediate-mass. 

M ( M


) sR R>  (cm) 0ρ  (g∙cm−3) 0P  (Pa) 0F  (eV) 

103 4.8 (1013) 2.6 (10−5) 3.9 (109) 2.1 

104 2.25 (1013) 2.6 (10−3) 8.4 (1012) 4.5 (10) 

105 1.05 (1013) 2.6 (10−1) 1.8 (1016) 9.6 (102) 

106 4.8 (1012) 2.6 (10) 3.9 (1019) 2.1 (104) 

4 (106) 3.0 (1012) 4.2 (102) 4.0 (1020) 1.4 (105) 

8 (106) 2.4 (1012) 1.7 (103) 3.9 (1022) 3.3 (105) 
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Table 2. Supermassive. 

M ( M


) sR R=  (cm) 0ρ  (g∙cm−3) 0P  (Pa) 0kT  (eV) 

8 (106) 2.4 (1012) 2 (103) 3.9 (1022) 1.1 (105) 

107 3 (1012) 1.3 (103) 2.5 (1022) 1.1 (105) 

108 3 (1013) 1.3 (10) 2.5 (1020) 6.2 (104) 

109 3 (1014) 1.3 (10−1) 2.5 (1018) 2.3 (104) 

1010 3 (1015) 1.3 (10−3) 2.5 (1016) 8 (103) 

1011 3 (1016) 1.3 (10−5) 2.5 (1014) 2 (103) 

 
transition from supermassive to intermediate-mass status. The radius of the me-
tastable state would have been 121.2 10 cmsR R= = × . At a point in time millions 
of years ago, the radius suddenly increased to 122.5 3 10 cmsR R= = × , releasing 
the electromagnetic radiation. The remaining leptons settled into the stable 
quantum state that exists today. 

The pressure in a supermassive black hole is given by 

4
gas rad 3

aP P P kT T
m
ρ

= + = +                    (1) 

where ( )32 4 15a k cπ=  . In states near the transition region, the gas pressure is 
far greater than the radiation pressure. This is due to the high number density of 
leptons. For purposes of calculation, it is simpler to adopt the uniform density 
model [2], in which case the pressure satisfies 

2

0 21 rP P
R

 
= − 

 
                        (2) 

Ignoring the radiation pressure leaves the linear ideal gas relation between 
pressure and temperature, so that 

2

0 21 rT T
R

 
= − 

 
                        (3) 

The energy density of radiation is 
42

4 4
rad 0 21 ru aT aT

R
 

= = − 
 

                    (4) 

which yields the total radiant energy 
2 58

rad rad0
4 d 1.6 10 erg

R
U u r r = ×π= ∫                  (5) 

where 6 124 10 M , 1.2 10 cmM R= × = ×


 and 9
0 1.3 10 KT = × . 

The energy calculated here is an order of magnitude greater than the current 
upper estimates for the Fermi bubbles. Nevertheless, given the experimental un-
certainties and given the limitations of the model, it may be said that the work is 
in substantial agreement with observation. 
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