
Gravitational asymptotic freedom and matter
filling of black holes

Michael A. Ivanov
Physics Dept.,

Belarus State University of Informatics and Radioelectronics,
6 P. Brovka Street, BY 220027, Minsk, Republic of Belarus.

E-mail: michai@mail.by.

May 22, 2009

Abstract

The property of asymptotic freedom of the model of low-energy
quantum gravity by the author leads to the unexpected consequence:
if a black hole arises due to a collapse of a matter with some charac-
teristic mass of particles, its full mass should be restricted from the
bottom. For usual baryonic matter, this limit of mass is of the order
107M¯.

The accepted mechanism of gravity in the model [1] leads to the conse-
quence that a black hole should have an essentially bigger gravitational mass
than an inertial one (approximately of 1000 times). There are the two vari-
ants: a) the equivalence principle is valid, then black holes cannot exist in
the nature (in this case, super massive compact objects at centers of galax-
ies should have another nature); b) the equivalence principle is not valid for
black holes which exist in the nature. In the second case, black holes should
aim to the dynamical center of a galaxy with a huge acceleration due to the
difference of gravitational and inertial masses. The objects known as black
holes correspond to this scenario.

Additionally, the property of asymptotic freedom of this model [2] leads
to the unexpected consequence: if a black hole arises due to a collapse of
a matter with some characteristic mass of particles, its full mass should be

1



restricted from the bottom [3]. For example, in a case of collapsing usual
baryonic matter one may accept that a particle mass is equal to the proton
mass mp. Big deviations from general relativity should take place by the
minimum radius of the object: rmin ∼< σ >1/2 N1/3, where < σ > is an
average cross-section of an interaction of a particle with a graviton, N is a full
number of particles. We can compute the ratio rg/rmin, where rg = 2Gm/c2

is a gravitational radius of the object:

rg/rmin ∼ (m/m0)
2/3,

where m0 = mp(< σ >1/2 /rgp)
3/2, and rgp is a formally introduced gravita-

tional radius of proton. The rough estimate for m0 is: m0 ∼ 107M¯. It is
necessary to have rg/rmin > 1, or m/m0 > 1.

For another mass of particles of collapsing object, it is easy to re-calculate
this bottom limit of the mass; because m0 ∼ m1/4

p , we shall have by some

new mass of particles m′ : m0(m
′) = m0(mp)(m

′/mp)
1/4.

References

[1] Ivanov, M.A. In the book ”Focus on Quantum Gravity Re-
search”, Ed. D.C. Moore, Nova Science, NY - 2006 - pp. 89-120;
[hep-th/0506189], [http://ivanovma.narod.ru/nova04.pdf].

[2] Ivanov, M.A. J. Grav. Phys., 2008, V.2, No.2, pp. 26-31;
[arXiv:0801.1973v1 [hep-th]].

[3] Ivanov, M.A. [arXiv:0901.0510v1 [physics.gen-ph]].

2


