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1.) Introduction and summary

On the one hand, there is the famous EHT picture of Sgr A*, Fig. 2. On the other hand, there are at least three
questionable predictions by the EHT group on the properties of Sgr A* that contradict observations: a*=0.9375
vs. a*=0.15; spin direction "face-on" vs. "edge-on"; variability of radiation produced by the accretion disk vs.
variability of radiation produced by stellar winds during accretion. Moreover, unconvincing predictions by
Broderick et al. exist of a "UV bump" that is supposed to be absent only in black holes. In fact, it must also be
absent in degenerate supermassive objects that are not black holes. We start with the arguments of Broderick et al.

2.) The arguments of Broderick et al. to prove an event horizon

The main idea to prove an event horizon: If there is no black hole but some supermassive object then accreting
matter hits the surface of the supermassive object and the kinetic energy becomes thermalized and radiates away.
This radiation results in an "UV bump" (which is not observed). But if there is a black hole then the accreted matter
passes the event horizon without losing kinetic energy by radiation and without creating an UV bump (which
agrees with observation).

The non convincing argument: If there is a degenerate object e. g. similar to white dwarfs, neutron or quark stars
then the accreting matter is taken to enlarge the degenerate object and this consumes kinetic energy because the
Fermi edge has to be overcome and no UV bump will arise, too. [5] and [13] give an example of a supermassive,
degenerate object having no event horizon.

In more detail: At first some citations of Broderick et al.

“That Sgr A* is indeed a black hole, i.e., contains a horizon, is implied by its spectral energy distribution (SED),
which lacks the thermal bump associated with accretion onto a photosphere (Broderick & Narayan 2006; Broderick
et al. 2009).” This argument became part of the EHT papers of M87* and SGR A*. [1]

“Accretion onto compact objects with a surface, e.g., white dwarfs, neutrons stars, results in the formation of a
boundary layer in which any remaining kinetic energy contained within the accretion flow is thermalized and
radiated. In contrast, gas accreting onto a black hole is free to advect any excess energy across the horizon without
further observational consequence. If the mass accretion rate can be independently estimated, this difference
provides an observational means to distinguish between the presence of a surface, or more accurately a
“photosphere,” and a horizon” [4]

“Therefore, Sgr A* must have an event horizon behind which the kinetic energy of the infalling accreting gas is
hidden.” [4]

“We consider a model in which Sgr A*, the 3.5x10"6 Mg, supermassive black hole candidate at the Galactic
Center, is a compact object with a surface. Given the very low quiescent luminosity of Sgr A* in the near infrared,
the existence of a hard surface, even in the limit in which the radius approaches the horizon, places severe
constraints upon the steady mass accretion rate in the source, requiring dM/dt < 10"-12 Mgy, /yr. This limit is well
below the minimum accretion rate needed to power the observed submillimeter luminosity of Sgr A*. We thus
argue that Sgr A* does not have a surface, i.e., it must have an event horizon. The argument could be made more
restrictive by an order of magnitude with microarcsecond resolution imaging, e.g., with submillimeter VLBI.”
(23]

These citations prove that the existence and creation for degenerate objects is not taken into consideration. But
they also prove that the theory of Broderick et al. has a very convincing kernel. It proves that an alternative to
black holes cannot be some ordinary stellar objects since the measured temperatures are not high enough. It proves
that alternatives to black holes if there are ones have to be degenerate objects. This is the case for the alternative
of the Lorentz interpretation [5], [13].

When degenerate objects (neutron stars, white dwarfs, or possibly quark stars) grow you will need an energy
supply. In order to occupy higher energy levels, accretion energy of the infalling matter is required. If the volume
of the degenerate object does not change, energy levels become occupied, all of which are greater than the Fermi



momentum pr. Only if the volume of the degenerate object increases then there are new, unoccupied energy levels
less than the Fermi momentum pr or the Fermi Energy Er.

The calculation of supermassive, degenerate objects by the author [5], [13] using the TOV (Tolman-Oppenheimer-
Volkoff equation) shows both effects. As the total mass increases, the radius in Schwarzschild units remains nearly
constant (1.56 ry,), but this means an increase in volume in usual units. On the other hand, the central density 7.
and thus pr also increases as the total mass grows, see formula (1). As density n. increases, pr rises. If the density
of a degenerate object becomes arbitrarily large and this assumption is obvious, if one assumes that a black hole
does not form, then pr becomes arbitrarily large and there is no energy left for the thermalisation.

In both cases, accretion energy is consumed and not thermalised. This effect has not been investigated in [1] - [4].
But the formation of degenerate objects has some properties of black holes. The latter absorbs kinetic energy
from particles that pass the event horizon, but degenerate objects transform kinetic energy into excited states of

the degenerate object. In both cases, the thermalisation of the falling matter is completely or partially avoided.

8m 3
(1) ne = 3.h3 pF
The formular (1) shows: As fermion density #. increases, the Fermi momentum pr increases as well. If the density
of a degenerate object becomes arbitrarily large and this assumption is obvious, if one assumes that a black hole
does not form, then pr becomes arbitrarily large and there might be no energy left for the thermalisation.

3.) Derivation of formula (1)

The formula (1) for pr follows from general considerations. The author follows Hanslmeyer, Chapter 9.1.5 [6]:
Fermions include particles with half-number spin, e. g. electrons or other elementary particles such as quarks and
core components. For them, the Pauli principle applies: Each quantum cell of a 6-dimensional phase space

(2) (X..Z,pxPy.P:)

shall not contain more than two fermions, in our case electrons.

The volume of such a quantum cell (or phase space cell) is:

3) h=dp, dp, dp. dV

So if we look at a shell /p,p+dp] in the momentum space, then there are 47p°dV/h* quantum numbers that do not
contain more than 87 p’dV/h* electrons. So, from quantum mechanics, the condition follows:

4) fip) dp dV<=38x p’dV/i’

f(p) gives the number of particles in the range dp dV. This is derivable by quantum mechanics using the formula
of the Fermi-Dirac distribution.

The state in which all electrons have the lowest energy without violating the Pauli principle is that in which all
phase space cells are equipped with two electrons up to the momentum pr. All other phase space cells, however,

are empty:
(5) f(0)=8z p’/l’  p<=pr
(6) f(p)=0 P>PF
From this, it is to be inferred:
PF_ o
8mP“dp 8m
(7) TledV=J0 T=mp,§dV

That's the formula (1) above.

4.) At least three Sgr A* characteristics predicted by the EHT group contradict with astronomical
observations

As explained in [12], there are a number of astronomical observations that contradict with the properties of black
holes in classical general theory of relativity. Three of them relate to characteristics of Sgr A* as predicted by the
EHT group. These are

1.) a*=0.9375 against a*=0.15;
2.) spin direction “face-on” against “edge-on”;
3) accretion radiation variability arising with accretion disks against variability arising with

accretion wind.

These details are presented in chapter 13 of [12] together with a series of illustrations and should not be repeated
here. If, for the sake of simplicity, the independent astronomical observations are assumed as correct, which could
change by more detailed examination, then the too high spin a*=0.9375 has special significance. A high spin value
fits with the observed radius of the light ring seen in the EHT image of Sgr A* (and also of M87*, see fig.2). The
light rings in fig. 2 are explained to be the "innermost stable circular orbit" with radius risco of a "thin accretion
disk". Figure 3 of [8] explains the quantitative relationship between ris, and spin. If the spin is nearly zero, as the
observation shows, Tisco ~ 6 I'sm is too large to be the radius of the light ring of the EHT image. However, since it is
the innermost area of the accretion disc, which glows brightly due to special, frictional effects and thus explains



the brightness of the black holes in the galactic centers, this explanation for the bright glow of the galactic black
holes is ruled out. The mapping of risco and brightness of Sgr A* is standard, see [9].

The three contradictory observations combined exacerbate this problem. They contradict the standard assumption
that the accretion of matter to black holes is carried out by means of a "thin accretion disk" and is therefore radiation
intensive. Observation 1.) excludes that the light ring in the Sgr A* image is the innermost area of an accretion
disc, because ris, is too large. Observation 2.) gives an accretion disc the wrong direction, it should be "edge on".
In the same way, observation 3.) contradicts a heating and radiation due to friction like processes of the accretion
disc because 3.) means accretion in larger chunks. The black hole does not feed with "porridge" but devours "fresh
flesh". [10].
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Fig. 2 Famous EHT images of M87* and Sgr A*.

The EHT group explains both images as follows: the bright ring is the radiating inner ring of the accretion disk, the central,
circular dark area is the black hole plus scattered radiation.

The alternative explanation: the accreted matter hitting the supermassive object produces a hot, bright ring, much brighter
than the unhit inner region of the supermassive object.
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