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1.

The question: can be describe strong interaction particles with the use of the Einstein
gravitational theory?

Answer: no. The question: why?

Answer: The Riemannian space of the Einstein gravitational theory does not have the tor-

sion Sl-l;: :Fl-];. —ij of the connection Fl-l;: (x). The torsion must describe the coherent

states of strong interaction particles.

The question: can be use the Lie local groups for the description of strong interaction par-
ticles?

Answer: no. The question: why?

Answer: The instability of strong interaction particles can be characterize only the Lie lo-

cal loops for which is absent the associative property.



The principle of the theoretical notions adequacy to experimental data must be put in the
base of the serious physical theory. It 1s precisely therefore we attach the fundamental im-
portance to symmetries which’s reflecting the matter properties in the condensed (pithy)
form. For this in the elementary particle physics is used the scattering matrix which allows
to guess a form of transition operators if only for linear approximation. Because we must
forecast results of future experiments, the description of physical systems states will pro-
ceeds by use of smooth functions, which it is desirable to obtain as solutions of differential
equations. It is precisely therefore we shall approximate the transition operators by differ-
ential operators using the variation formalism. We note that the presence of the Universe
neutrino background with the finite Fermi energy ¢z is the catalytic agent of stochastic
processes, but the large value of this energy causes to the determinancy of physical proc-
esses. Specifically we connect the large value of the Fermi energy and the low temperature
of the Universe neutrino background with the stability (or if only with the metastability) of

clementary particles.



In the degenerate state background fermions of Universe, generating Fermi and Bose
liquids, are weakly-interacting particles, but it 1s not excluded by the interaction with had-
rons their exhibition as color fermions — ghosts. We do not exclude also the possibility,
that in the state of the Fermi liquid they must be considered as right neutrinos and left an-

tineutrinos with the sufficiently high Fermi energy &r (“sterile” neutrinos and “sterile” an-
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tineutrinos [1];

S 1s the spin of particles, N/V 1s their density; we shall use the system of units 4/(27) = ¢ =
1, where /4 is the Planck constant and c is the velocity of light). It must be exhibited in the

absence of these particles by decays attributed to weak interactions of low energies (a mir-
ror asymmetry). Note, that the transition to the classical physics proceeds by use of N — o

or & —> O .



Thus for example, 1t can be interpreted a lepton production upon a charged pion decay as
a freezing-out of color degrees of freedom what i1s expressed in the form of the spontane-
ous breaking of the SU(3) symmetry characterizing the interaction of color quarks to the

SU2)xU(1) symmetry characterizing the electroweak interactions of leptons.
(Un)={T eM,(C)|T*-T=T-T* =E|,  SU(n)={T eU(n)|detT =1},

the top index “+” 1s the symbol of the Hermitian conjugation).



2. Let the action has the form as the following integral

A= [AdV = [kX(¥)pX(P)d, V. (1)
Q Q

(we shall name A as a Lagrangian also as in the field theory). Here and further « 1s a con-
stant; p = p(x) is the density matrix (tr p= 1, p" = p) and the bar means the generalized
Dirac conjugation which must coincide with the standard one in particular case that is to
be the superposition of Hermitian conjugation and the spatial inversion of the space-time
M,. We shall name solutions W(x) of differential equations, which are being produced by
the requirement of the minimality of the integral (1), as the maximum plausible realiza-
tions of Lie local loops [2] and we shall use for the construction of the all set of functions

{¥(x)} (generated by the help of the transition operators).



Let E, . » 1s the vector fiber space with the base M, and the projection 7, ¥(x) 1s the ar-
bitrary section of fibre bundle £, ,;, 0; 1s the partial derivative symbol. Let us to consider

the infinitesimal substitutions defining the vector space mapping of the neighbour points x

and x+ox (xeU, x+oxelU, Uc M,) and conserving the possible linear dependence

between vectors. We demand that the action A was the invariant one with respect to the in-

finitesimal substitutions
X' x+ & =x' + 60 (x)E (%), 2)
WA (x) > W4 (x) + 60" ()T, 5 ()PP (), (3)

of the local Lie loop G,(x) conserving the type of geometrical objects.



By this the components C,;°(x), alternating on down indices of the structural tensor, must

satisfy to the generalized Jacobi identities [3]
y . o
C[abcce]d — g[lavicgc] + g[laé:[{Rijce =0 (4)

(R;.“(x) are the curvature tensor components of the connection Fl-z (x);. here and further

ijc
x' are the co-ordinates of the point x; x' + &' are the co-ordinates of the point x + &;
\PA(x) are the components of the vector field W(x); ow” (x) are the components of the in-
finitesimal vector field om(x) being the section of the vector fibre bundle £, , . with the

base M, and with the projectionz, ; Latin indices a, b, ¢, d, e will run the values of integers

from 1 to r; Latin indices i, j, £, ... will run the values of integers from 1 to n; Latin capital

indices 4, B, C, D, E will run the values of integers from 1 to N).
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That the appearance of stringent restrictions can be excluded on a Lagrangian we intro-

duce its dependence on additional fields B(x), the changes of which’s contain the covariant
derivatives of infinitesimal parametersV.0w”(x), in consequence of this they are named as

gauge fields. Let
BB* = ptr (BB") (5)

in the Lagrangian (1). Further fields W(x) we shall name as prime ones. We denote the
components of the gauge fields B(x) as: BS(x). Probably the rank of the density matrix p

equals n, but 1t 1s impossible to eliminate that the given equality 1s satisfied only approxi-

mately when some components of a density matrix can be neglected.



In any case we shall consider that among ﬁeldsBcZ; the mixturesIT/, were formed with

non-zero vacuum means h; which determine differentiable vector fields fc’; (x) for consid-

ered domain Q, as:
I, = B, & (6)
(spontaneous breaking of symmetry, fields .fcl; (x) determine a differential of a projection

dr from Q. c M, in Q, < M,). It allows defining a Riemannian spaceM ,, the basic

tensor g;; (x) of which we shall introduce through a reduced density matrix p'(x) [3]. As a

result it can be “to hide” a part of fields by a non-trivial geometrical structure. So let com-

ponents pl.j of a reduced density matrix p'(x) are determined by the way:

pl =& pbél / (e“i pl & ) =117 Hé/ (Hﬂi H’zﬁj- (7)
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Let us note the integral (1) in the following manner

A, = IAzng = I[Ao + Al(‘P)+ AZ(B)]ng ) (3)
Q Q

n n

where A, is the constant which 1s connected with the normalization and
Ay =k XP(W) pf X (¥)= kDY D, ¥ / (B“LZ Bf) , )

D,¥ =-BS X, (¥)=B(&v,w-L.w). (10)
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Since the action (8) must be invariant by infinitesimal substitutions of the Lie local

loopG,., then the Lagrangian A,(B) must depend on the gauge [4] (boson) fields B(x) by

intensities F.5 (B), having the form

F, =05(miv, B —yv,B? +2%,),

a

where

o; =o5 —&ne(B - p), =, =BsBeLY - BiL?)- BEBICE,.

a’~ch

Hereinafter a selection of fieldsIT; and . are limited by the relations:

M9, = 65, BeEL=h. .
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3. Further it 1s convenient to use the following Lagrangian:

KI

Ay =-2 Fach;e [tag (sesg —us’s§ )+ 12 (Sf;sf —us;ss )+ U,y (tagtbe — o8 )] ,  (14)

c

(x!, v are constants) [4]. If s =52, 1 =n®  u_, =n_, (1,,are metric tensor compo-

nents of the flat space and nab are tensor components of a converse to basic one) then the

given Lagrangian is most suitable one at the description of the symmetry matter (all matter

states are equally likely), because it 1s most symmetrical one concerning intensities of the

gauge fields F,;,. What is more we shall require the realization of the correlations:

LCanb + chiyda =0, (15)

that the transition operatorsLalC) generate the symmetry which follows from the made as-

sumptions.
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The transition to the stage of the matter evolution of the observable region of the space

for which one it 1s possible to suspect that the presence of cluster states of weakly interact-

ing particles will be expressed in following formula for tensorssg, % u . and A

D)(k d c
Sb = Sé:ahb + ¢ b ta = tg(l)g(k)n( )(k) +€g€d77gf, U,p = ufafjh hdﬂcd +§a§b ncd >
k

((0),( /), (k),(D),-.. ma,b,c,d,e=n+1n+2,.,n+r; rir«l), where fields A" (x),

taking into account the relations (16), are determined uniquely from equations: %; hcll = 5,?.

Similarly tensors n(i)(j) , 77ab are determined from equations: n(i)(k) k) = 5((;) )

77ab Nep = é’ca , while tensors NG)j) > Map are determined as follows: MiYk) = Mab g(ai) g(bk) )

c .d
Nab =Mecd €aq €b -
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We shall connect constants &;), £, With a selection of the gauge fields I1¢(x) recording

them by in the form

1Y = gy @) + &P/ (17)
and let &, = 0. Besides we shall apply the decomposition of fields By (x) in the form

c l

BS =ML+ AL (18)
where

b b
Al =E/B].
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Note that we decompose the physical system described by fields B (x) on two subsys-
tems. One of them described by fields IT’ (x), will play the role of the slow subsystem. In

addition components of intermediate tensor fields é‘é (x), ff(x), (x), ¢ b (x) should be

connected by the relations: (7 &/ =6/, (2 E2 =0, ¢ HEI=0, 00 E0 = d, . So, considering
the indistinguishability of physical states of weakly interacting particles we shall use the

reduced set of fields {Hé(x), Af (x)} instead of the full set {Bg (x)}

Of course, taking into account the absence of a bijection between the real world and the
mathematical one, we can construction the maximum plausible physical theory only. It al-

lows using an elemental description, if only for a local domain.
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We shall use that smooth manifolds are locally diffeomorphic ones to the Euclidean space

or to the pseudo-Euclidean space in a certain neighborhood of any point. Therefore we
shall choose the connection components Fl-z (x) equal to zero in the region under consid-
eration. Since stable states or metastable states are characterized the specific symmetries,
then giving the parameter dependence of structural tensor componentsC;,, we can de-

scribe decay processes of elementary particles if only approximately. Specifically, we
shall consider that the process of the spontaneous symmetry breaking is characterized the
quasi-group structure (we take account of the presence of the Universe neutrino back-
ground which is the catalytic agent of stochastic processes, including decays of elementary

particles). In consequence of this it 1s logically connect the stability of differential equa-
tions (4) solutions with the stability of elementary particles. As a result functions CS,(x)

must describe the process of spontaneous breaking of symmetry at hadrons decay.
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If the Lie local loop Q,(x) operates in the space of the affine connection as transitively so

and effectively (n = r), then 1t can choose the components .fc]f of the intermediate tensor

field equaled to the Kronecker symbols@lf in a neighborhood of a pointw. As a result we

must test the solution stability of differential equations
d
CarCera = 01aCpe1 =0 (19)

Specifically, when n = r = 8§, it allows to do not increase the count of gauge fields beyond
8 as in the grand unified theory. Thereby we consider that gluons are present in the space
domain where intermediate vector bosons are absent and on the contrary intermediate vec-

tor bosons are present in the space domain where gluons are absent.
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Note that in more general cases, when the connection components Fl-z (x) are not

equal to zero and the Lie local loop G,(x) operates in the space of the affine connection as
transitively so and effectively, then the correlations (4) become in the Ricci identity
(C., =28.;). Because the symmetry, characterizing the physical system, is selected in

terms of experimental data, the geometrical structure 1s only the maximum plausible one.
Hence it follows that it 1s desirable to use the spaces of the affine connection with the tor-
sion for the description of particles. What is more precisely the torsion must depend on a

rest mass of a particle.
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The assumption on the “sea” of quarks in the ground state allows using the Landau
theory of the Fermi liquid considering observable particles as quasi-particles on the back-
ground of “sterile” neutrinos and “sterile” antineutrinos. The properties of the latter’s must

define the geometrical and topological properties of the space-timeM,. We note that the

transition to the description of the slow subsystem with the help of the space-time mani-
fold 1s carried when the Fermi energy &r of “sterile” neutrinos tends to infinity. In this case
the quotation-marks in the words “sterile” neutrinos can be discarded, because these neu-

trinos will not collide with the other particles even at very high energies of the latter.
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4. At present veritable elementary observable particles are considered charged leptons. Be-
sides stable leptons are only electrons and positrons. We shell consider them excited states
of “sterile” neutrinos and antineutrinos, which’s are in the ground state under the tempera-

ture 7, (the temperature of the cosmic microwave background may be its estimation) and
the Fermi energy ¢ (the open resonance (126 Gel') at LHC may be its estimation) in the
boundary layer of Fermi sphere. The stability condition for the electron is written as

3aT, e ~m) (20)
(m,=0.5- 107 GeV is the electron mass, ¢ is fine structure constant;). Here we took into
account the Lie algebra dimension of Lie groupSU(2), which characterizes the properties

of the lepton interior space, and also the equality of the pressure and the temperature for

the electron and “‘sterile” neutrinos.
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The crude estimation shows (& ~ 10_2, T ~ 10713 Gel, ep ~ 10? Gel’), that the relation-

ship (20) 1s satisfied. For arbitrary charged leptons the relationship (20) need be rewritten

in the form:

3aT, €5 <mj (21)
(m; 1s the lepton mass). If we shell consider hadrons, then it need take into account, that
the properties of their interior space (in specifically, for the stable proton (m =1 Gel)) are
characterized by group SU(3) (the space dimension 7 is equal to 8). As a result the stabil-
ity condition (20) for the proton is rewritten in the form:

8o, &f ~m,. (22)
What is more, considering so named “black holes” as hadrons with the large baryon num-

ber [5], we can use the relationship (22) as the stability condition of theirs. By this it is in-
expediently the study of the gravitation ignoring the torsion of the spaceM ,.

22



5. We suggested considering “black holes™ as hadrons with very large baryonic charges
[5]. It allows simulating similar objects in laboratory conditions (at high energy accelera-
tors). Naturally, that we connect the use necessity of the quantum chromodynamics in the
cosmology with the chance of the processes explanation which’s go in quasars and nuclei
of Seyfert galaxies with the very large energy release. The Einstein theory cannot apply
for this as in it the substantial object — the space-time torsion is absent by the gravitation
geometrization (the space-time torsion is the locally diffeomorphic one to the correspond-
ing structural tensor field of the Lie local loop characterizing the symmetry of the quantum
system). What 1s more, in the Hawking process of the “black holes” quantum evaporation
1s violated the conservation low of the baryonic charge, accumulated the massive collaps-
ing star. If we shall apply this process for the description to two-photon decay of pseudo-
scalar neutral mesons (this low takes place), then we receive a discrepancy with experi-
mental data (instead the increase of the particles lifetime it 1s reducing with the growth of

their masses).
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