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Introduction

As well known, Einstein suggested a very radical method for solving the divergency problem in
quantum field theory— not to consider point-like particles. To this end, he supposed that all elementary
particles (such as electrons and photons) should be represented as clots of some universal "unitary
field”, so-called solitons, that is regular solutions to some nonlinear field equations. In other words,
Einstein formulated a tremendous program of geometrizing physics [1]. However, the physical origin of
this fundamental field was unknown.

1. Brioschi identity. Topological solitons

Moreover, solitons in future unitary field theory of particles should be stable due to stability of real
electrons and protons as constructive elements of atoms. Historically, solution of this stability enigma
appears to be connected with the remarkable Euler problem of n squares [2]:

Given n real numbers a;, i = 1, n, it is necessary to find new n numbers ¢;, i = 1, n, considered as
bilinear combinations of a;, with the following relation being satisfied:

n 2 n

2| _ 2
g a; = E ¢
i=1 i=1

In 1748 Euler knew solutions to this problem for n = 2, 3, 4. However, A. Hurwitz in 1898 shown
that for n > 4 the solution exists only for n = 8. The correspondent solution was found before Hurwitz
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by the outstanding Italian geometrician Francesco Brioschi (1824-1897) [3]|, who used special complex
projective coordinates (16-spinors ¥) to study the geometry of the 8-dimensional space.
In particular, Brioschi proved the remarkable identity satisfied by any 8-spinor ¢ (semispinor):

39— 31 = 82+ p? + 7 + a2, (1)
where the standard bilinear spinor quantities are used:
521/;1#’ pzli’%l/)? 17:1;)‘1#’

a= “/_1'755\"‘/]7 Ju= 1/_1'7;L¢7 ju = &7}/75 ¥,
with Dirac matrices v,, 75 and Pauli isotopic ones X being included.

The structure of the invariant (1) is discussed in the paper [8] and also in the manual [9].

Now it should be remarked that in view of the special structure of the invariant (1) the principle
of spontaneous symmetry breaking comes into play. In fact, suppose that in our W¥-field model the
Lagrangian comtains the Higgs potential, which is proportional to some positive degree of the quantity
(1). Therefore, fixing the vacuum value of (1), one finds the field manifold

s? + p? + 0% + @ = const,
which is homeomorphic to S7. On the other hand, the following inclusions take place:
ST 8% o 8% (2)
In view of (2) and due to the nontriviality of the homotopy groups
73(S%) = 13(S?) = Z

one can expect the existence of topological solitons endowered with the winding number deg(S3 — S3)
or the Hopf index @y, which can be interpreted as the baryon or the lepton numbers, respectively. The
corresponding models proved their effectiveness in nuclear physics (Skyrme model [4]) and in the theory
of lepton interactions (Faddeev model [5]).

2. Wiener interpretation of quantum mechanics

Wiener found a special representation of the wave function considered as an element of the random
Hilbert space with the Gaussian dispersion [6]. If one follows the Einstein’s idea of particles-solitons, it
means that the wave function behaves as a sum of complex soliton configurations with random phases.
Let us recall that in accordance with the central limiting theorem [7] this sum is equivalent to a Gaussian
stochastic variable.

As an illustration of this effect let us consider the classical T. Young’s n-slit diffraction experiment,
the photons being replaced with the Brioschi solitons ¢(t, ). Introducing the Lagrangian density
L(¢, 0,¢) for our field model and calculating the canonical momentum

(t, ) oL
Q ) = b
(0c9)
one can construct the auxiliary complex function
p(t, &) =272 (vp +um/v), 3)

where the number v can be found from the normalization:

h= / d*z o,
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with 7 being the Planck constant. It is worth while to underline that the quantity (3) plays the role of
the "coherent state soliton"and simplifies the calculation of physical observables.

Let us denote by N >> 1 the number of trials for scattering the Brioschi soliton on the n-slit screen
during the Young’s experiment. Denoting ¢; (¢, &) the soliton profile for the j-th trial, one defines the
wave function in the stochastic representation or the probability amplitude for measuring the coordinates
of the soliton’s center as follows [8]:

N
Yt ) = (AN) 205t ). (4)

Jj=1

Considering ¢; and ¢, for j # j' as independent random variables, one concludes that the wave
function (4) is equivalent to the Wiener’s one due to the central limiting theorem. As was shown in
[8], the definition (4) of the wave function satisfies the correspondence condition with the Born’s rule
of quantum mechanics for calculating mean values of physical observables as bilinear functionals with
respect to .

Conclusion

The main goal of the present work appears to search for physically clear arguments in favour of
using soliton configurations for describing the internal structure of elementary particles. Precisely this
idea served the foundation of the tremendous Einstein program of geometrizing physics. The important
contribution to realizing this program was made by the outstanding Italian geometrician F. Brioschi,
who used complex projective coordinates to study the geometry of the 8-dimensional space. At last,
the brilliant mathematician N. Wiener proved the essential role of the internal particle structure for
quantum description of the world.
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