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Abstract—Relationships are established between the main parameters of the Higgs boson, the Higgs field,
and the parameters of active model objects and supermassive black holes. Active objects (relict photons and
particles of matter) are part of the solar and interstellar winds and cosmic rays. The central region of a super-
massive black hole is described in terms of the Bose condensate of black holes. The nature of the Higgs field
and the asymmetry of matter for active particles are discussed.
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INTRODUCTION
Mechanisms of the transition from black holes with

light masses (on the order of 29–32 MS [1, 2], where
 is the mass of the Sun) to supermassive (on the

order of 4–5 × 106 MS [3, 4]) and relativistic (on the

order of ) black holes have yet to be described.
Creating such theoretical models requires that we con-
sider stochastic processes and distribution functions of
black hole masses in the Universe. Experimental
means with high angular resolution [5] allow us to
study the nature of the Higgs field using the behavior
of active solar regions (coronal holes) as an example.
The parameters of active objects (relic photons and
particles of matter) are determined by their relation-
ship to the Higgs boson and depend on the different
nature of the Higgs field. Experimental proof was
obtained in [6] for the Higgs boson’s decay into a lep-
ton–photon pair, testifying to the asymmetry of mat-
ter and antimatter [6, 7]. The formation and decay of
tetraquarks were studied experimentally in [8]. The
authors claimed the structure of the new tetraquark
contained a charmed diquark and an antidiquark cou-
pled by gluon interaction. A gaseous deuterium target
was irradiated with a proton beam in [9], and the cross
section of reactions with the formation of a helium
isotope was measured. The authors estimated the
baryon density for the early Universe during the pri-
mordial synthesis of nuclei. However, the contribu-
tions to the Higgs fields from antineutrinos with non-
zero rest mass have yet to be described. The energies of
the vibrational modes of active objects [10–13] lie
within forbidden bands and depend on temperature
and pressure. Pulsed laser coherent spectroscopy [14],
incoherent photon echoes [15], and luminescence

spectroscopy [16, 17] can be used to study such active
objects. The aim of this work was to describe relation-
ships between the parameters of active model objects,
the asymmetry of matter, and supermassive black
holes with the Higgs boson and a Higgs field of a dif-
ferent nature.

MODEL ACTIVE OBJECTS

For the ratio of maximum  and initial  radi-
ation intensity, we use expressions [10] based on the
Dicke superradiance theory and the basic relations for
the rest energies of a Higgs boson and a graviton:
EH0 = 125.03238 GeV and EG = 12.11753067 μeV,
respectively [11, 12]:

(1)

Here,  is the Planck constant, and
 and  are the ordi-

nary and cosmological redshifts. Using   and (1),
we find the number of relic photons 
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and the sought ratio  of inten-
sities. It also follows from (1) that we can describe
the frequencies of active vibrational modes using
the frequencies of a graviton and a Higgs boson,
νG0 = 2.9304515 GHz and  where

 is the Avogadro number and
νH0 = 50.182731 Hz. From (1) we find main parameter

 which is a function of
parameters   and  Parameters  
were obtained while describing supernonradiative
states (intensity of radiation is zero) of models  
from [11]. In model , the number of bosons in the
equilibrium state is , and
their energy is E0A = N0AEG = 4.3110733 eV. The distri-
bution density function in model  [11] was found to
be  (where  for Fermi
particles), which allowed us to determine parameters

 
 and energy ε0n = 3.868803 eV

in expressions (1). Note that parameters  
  are normalized by the last formulas in (1).

Function  also allows us to determine frequencies
  :

(2)

Here,  and ε01 = 126.9414849 GeV are the Higgs
boson energies obtained with and without allowing
for the Higgs field, and parameter 
was taken from [11]. The frequencies are =
335.00053 MHz and νD0 = 8.2368898 kHz. Calculated
value  = 329.96238 MHz is close to a frequency of
330 MHz, where observations of radiofilaments show
that dark matter dominates [18]. Parameter  and
energy  determine the relations with characteristic

parameters   and energies   of active
particles near a black hole:

(3)

Here,  and   and  are the masses and
gravitational Schwarzschild radii of the Sun and the
Earth. The numerical values are 
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  ψ0A =
  Edb =

 and  The gluon
field number of quanta is  and the black hole
number of quanta is  The charac-
teristic radius is  the rest energy is

 and the gravitational
Schwarzschild radius of the active particle is

. Length 
 of an active particle of these particles is

related to lengths  and
 of active microparticles.

Squared effective charges   are given by

(4)

From (4) we find  

  

and  
Other parameters are 

 μeV mm,  and
 Effective polarizabilities  

vibration mode energies   and temperatures
  are calculated with (4) using :

(5)

Here, the rest energies of gluon and neutrino are
 and ,
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gies are  and the angle
of radiation polarization is  Using (5),
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pair annihilation with the emission of photons. Esti-
mates of energies    and parameters 

       indicate the possibility
of using laser spectroscopy [14–17] to search for and
study these active objects.

ASYMMETRY OF MATTER 
AND ANTIMATTER: THE HIGGS FIELD

The existence of Higgs fields of different natures
(e.g., gluon, lepton, neutrino, hadronic [8], and grav-
itational) alters the rest energy of the Higgs boson
in (2), along with energies  of holes (antiparticles)
in (5) and   for   and leptons, respectively.
The asymmetry of matter and antimatter energes [7].
Let us introduce the energy  based on total energy

 of paired leptons and number  of gluon quanta:

(6)

Here,  and
 are the rest energies for μ

and  leptons, respectively. With (6) we find energies
 

(which are close to the data in [6]).

We next introduce Bose-type distribution density
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using the number of quanta of black holes ( ) and
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(9)

For option I (the sum of angles), the parameters are
 

 energy gap
 energy 

hole energy 
 and characteristic angle

 For option II (the difference
between angles) the parameters are 

  energy gap

 energy 

hole energy  

 angle  and 

 Differences 

 are typical of the angular widths of solar
coronal holes [5].

With (9) we find expressions that are convenient for
analyzing the asymmetry of individual contributions
from   of different angles to energies   of
the form
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Typical energies are  (close to
that of dark matter in [18]), 
and  Energies   and 
describe different natures of the Higgs field.

The existence of the Higgs field results in active
particles with energies 

 
  (cor-

responds to the decay process peak of the Higgs boson
from [6]), and  Energy differ-
ences  

 describe the linewidth in
the energy spectrum for the Higgs boson [6]. To
describe other processes that determine the linewidth,
we consider the classical decay of a neutron into a pro-
ton–electron pair and an antineutrino (based on 
from (1)):

(12)
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tence of two states of baryon matter because of Higgs
field  On the other hand, the anisotropic model
(allowing for relic radiation polarization) says main
parameter  can be determined independently using
the expressions

(14)

Here,   and

 are taken from [12]. The  val-
ues from (14) and (13) coincide with baryon density
0.0223 in the Universe, according to experimental data
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We next introduce  distribution density func-

tions in ground and excited states  and  for relic
photons:

(17)

where  are the creation and annihilation opera-
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distribution density are  and

 Expressions (19) allow us
to estimate black hole masses   near the upper
mass boundary using the equations

(20)

Ratio  is close to experi-

mental value  for supermassive black
hole SDSS J140821.67+025733.2.

Using the density distribution function  from
(20) and number of quanta , we find
radius  of the central body using the equations

(21)

The parameter values are 
  lAB =

  
  and

 Estimates of distance  from the
Sun to the supermassive black hole at the center of
the Milky Way and error  are found using the
equations [13]

(22)

The numerical values of the parameters are
  δAB =

  and
 Using (22), we find distance

 and error 
Half-axes   of the elliptical orbit of star S2 are

(23)

Here,  is the refractive index of a
medium of particles. Density of matter

 near supermassive black holes is
close to the value of 0.141 obtained by the Planck
observatory, based on new Hubble constant  using
the attenuation of γ-rays against the intergalactic
background. Parameters   were presented in
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[12]. Half-axes  
Estimates of parameters      agree
with the data in [3, 4] for distance  from the
Sun to the supermassive black hole at the center of the
Milky Way, error , central body radius 
and half-axes   of the elliptical orbit of
star S2 revolving around the central body.

CONCLUSIONS
To describe the masses of black holes and their

relationship to the parameters of the Higgs boson, we
proposed models using the density distribution func-
tions of the number of quanta for relic photons and
radiation intensity. It was shown the existence of a
Higgs field of different natures alters the Higgs boson
rest energy and hole (antiparticle) energies for paired
leptons, producing active micro-objects with different
energies and sizes and resulting in the asymmetry of
matter and antimatter. Models were proposed for the
classical decay of a neutron into a proton–electron
pair and an antineutrino with a non-zero rest mass; for
describing tetraquarks; and for the baryon density of
the Universe, depending on the states of the antineu-
trino. The parameter estimates agree with experimen-
tal data. Our results can be used to study the structure
of hadrons in high-energy physics based on the Higgs
boson and the Higgs field, in cosmology, and in the
physics of elementary particles.
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