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The proposed model is based on Wheeler's geometrodynamics of fluctuating topology
and its further elaboration based on new macro-analogies. Micro-particles are conside-
red here as particular oscillating deformations or turbulent structures in non-unitaty
coherent two-dimensional surfaces. The model uses analogies of the macro-world,
includes into consideration gravitational forces and surmises the existence of closed
structures, based on the equilibrium of magnetic and gravitational forces, thereby sup-
plementing the Standard Model. This model has perfect inner logic. The following
phenomena and notions are thus explained or interpreted: the existence of three genera-
tions of elementary particles, quark-confinement,“Zitterbewegung”, and supersymme-
try. Masses of leptons and quarks are expressed through fundamental constants and
calculated in the first approximation. The other parameters — such as the ratio among
masses of the proton, neutron and electron, size of the proton, its magnetic moment, the
gravitational constant, the semi-decay time of the neutron, the boundary energy of the
beta-decay — are determined with enough precision.

The world ... is created from nothing, examples. Thus another approach towards understanding
provided the structure ... micro-phenomena is proposed. Herein, straightforward nu-
P.Davies  merical results are obtained only on the basis of the laws of
) conservation of energy, charge and spin, and evident relations
1 Introduction between fundamental constants, without any additional coef-
The Standard Model of fundamental interactions (SM) isfigients. These results, being the basic points of this model,
result of the attempts of thousands of researches in the coik§éfy the model's correctness.
of decades. This model thus bears rather complicated mathe-The geometrization of the physics assumes the interpreta-
matical techniques which hide the physical meaning of tlien of micro-phenomena by topological images. Many such
phenomena. works have been outlined now: for example, the original ele-
Is this process inevitable? And also: can further math@ents of the micro-world, from which particles are construc-
matical details make the Standard Model able to explain vied according to Yershov’'s model [1], are preons, which are,
tually everything that takes place in the micro-world? May generally speaking, local singularities.
be necessary to add SM by the concept proceding not from Wheeler's idea of fluctuating topology is used here as an
electrodynamics? This problem statement is grounded, bgginal model of a micro-element of matter: in particular,
cause another adequate model allows us to consider mi@lectric charges are considered therein as singular points loca-
phenomena from another side, and so it remains accessdi@tbat a surface and connected to each other through “worm-
for more number researchers. holes” or vortex current tubes of the input-output kind in an
According to contemporary statements, objects of thdditional direction, thus forming a closed contour.
micro-world cannot be adequately described by means of A surface can be two-dimensional, but fractal, topologi-
images and analogies of the surrounding macro-world. Bually non-unitaty coherent at that time. It can consist of vortex
certain analogies successfully interpreting phenomena of thkes linkage which form the three-dimensional structure as
micro-world and explaining their physical essence exist. dtwhole.
will be shown further in the present exposition. This paper follows [3], where numerical values of the
This work uses conceptualization of another class of prglectric charge and radiation constants were obtained. It is
sical phenomena, and its possibilities are demonstrated. ®hiswn in [3] that from the purely mechanistic point of view
model has the inner logic which does not contradict confihe so-calledcharge only manifests the degree of the non-
med aspects of SM. Besides, it explains some problems whecfuilibrium state of physical vacuum; it is proportional to the
are not solved at the present time. momentum of physical vacuum in its motion along the con-
It is necessary to outline a survey illustration of our maeur of the vortical current tube. Respectively, the spin is pro-
del worked out in the spirit of Wheeler's geometrodynamicgortional to the angular momentum of the physical vacuum
The logic of the model, and its adequacy, is justified by mamgth respect to the longitudinal axis of the contour, while the
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magnetic interaction of the conductors is analogous to the feolume, the second — a pressure. In other words, this for-

ces acting among the current tubes. mula coincides with the expression of the local velocity of
The electric constant in the framework of the model issound inside continuous medium. It is interpreted in this case
linear density of the vortex tube: as the velocity of the longitudinal wave along the tube of the
M 16 contour. The Iongitudinal_ wave.transforms into the transverse
0= = 3.233x 10 kg/m, (1) surface wave from the viewpoint of an outer observer at the

boundary of thex- andY-regions.
and the value oinverse magnetic constaistassociated with  According to [3], the mass of the contour is given by

a centrifugal force: M = ccz)/sme = 448 x 10Pm.. This value equals approxi-
1 mately thesummary mass of VWW-bosongthe dimensionless
— =% =2906n (2) light velocity cg = ﬁ is introduced here). One can state
Ho therefore that the vortex current tube is formed by three vortex

appearing by the rotation of a vortex tube of the nasand threads rotating around the principal longitudinal axis. These
of the radiusre with the light velocityc. This force is equi- threads are finite structures. They possess, by necessity, the
valent to the force acting between two elementary chargesright and left rotation; the last thread (it is evidently double
the given radius. Note that Daywitt has obtained analogowie) possesses summary null rotation. These threads can be
results in [4]. associated with vector bosows', W-, Z° which are conside-

One must not be surprised that the electrical charge Ihed as true elementary particles as well as the photon, electron
dimension of impulse. Moreover, only the number of electrand neutrino.
charges is meaningful for the force of electrical and magne- This structure is confirmed by three-jet processes obser-
tic interaction, but not the dimension of a unit charge. So, feed by high energies — the appearance of three hadron stre-
example, the Coulomb formula takes the form: ams by the heavyr-particle decay and by the electron and

positron annihilation. The dates about detection of three-zone

(3) structure of really electron exist [5].

Other parameters of the weak interaction correspond to
wherer is the relative distance between the charges expresedgiven model. So, the projective angle is an addition to
in the units ofre. theWeinberg angle of mixing,gof the weak interaction. The
_ The co-called standarq proton—ele.ctron contour _i”ters%ﬁojective angle is determined in [3] as arc  _ 618°,
ting Fhe surface at the poinys" an'd p IS conS|dereq in [3] wherea is inverse to the fine structure consta;t. The value
and in further papers. The total kinetic energy (_)f_t_h_ls conto&hzqw — 0.231 is determined experimentally, ig, = 28.7°
equals the energy limit of the electron. Possibilities of t dZ - g, = 613°. Based exactly on the value of this angle

modgl explainjng dferent phepomena of the micro-world e electric charge is calculated precisely, the numerical value
considered with the help of this standard contour. of which has the form [3]:

172
Fe = _2
Mol

2 On the connection between the electric and the weak

interactions &0 = meCy'® cosqy x [m/sec]= 1.603x 107° kg nysec (5)

The electric and weak interactions are united in the uniforg1 Eermions and bosons

contour. The form of our model continuum in a neighborhood

of a particle is similar to the surface of a hyperboloid. It i§ iS necessary to note that vortex structures are stable in this
conditionally possible to separate the contour into two reg@se if they are leaned on the boundary of phase division, i.e.
ons: the proper surface of the region (the regigrand the 0on the two-dimensional surface.

“pranches”, or vortex tubes (the regit}, as shown Fig. 1. A The most close analogy to this model, in the scale of our
perturbation between charged particles along the sudase world, could besurfaces of ideal liquidvortical structures
transmitted at light velocity in the form of a transverse surfadieit and subsequent interaction between them, forming both
wave, i.e. the electromagnetic wave. The perturbation aldigjef of the surface and sub-surface structures.

vortex tubes byY spreads in the form of a longitudinal wave Vortex formations in the liquid can stay in two extreme
with the same velocity of transmission, as it will be shown.forms — the vortexat the surfaceof radiusry along thex-

Express the light velocity from (1) as: axis (let it be the analog of a fermion of the masg and the
vortical current tubeinder the surfacef the angular velocity
s |1 v, the radiug, and the lengtlh, along theY-axis (let it be the

c= \/;0 % (4) analog of a boson of the massg). These structures oscillate

inside a real medium, passing through one another (forming
wheresis some section, for instance, the section of the vortar oscillation of oscillations). Probably, fermions conserve
tube. Upon dimensional analysis, the first factor is a specifieir boson counterpart with half spin, thereby determining
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their magnetic and spin properties, but the spin is regenerated the number of photorzsn the contour for the case of the
up to the whole value while fermions passing through bosdacay of the contour (ionization) is

form. The vortex field, twisting into a spiral, is able to form

subsequent structures (current tubes). z~nt. (11)

The possibility of reciprocal transformations of fermions . . . .
: . The following evident relation ensues from the expression
and bosons forms does not mean that a micro-particle can

stay simultaneously in two states, but it shows that a m& sthe linear densityo (1):

(an energy) can have two states grabss from one form to l, m M 5
another —=—=—=(an". (12)
. . . . . fe M Me
It is easy to note that this model of micro-particles gi- _
ves an overall original interpretation of the employed notions: In other words, the relative length of the current tube ex-
mass defeandsupersymmetryAt the same time, our modelpressed through the unitsequals the boson mass M expres-
does not require us to introduce additional particles (supged th_rough the units. _ _
players) which have remained undetected until now by expe- Using the parameters obtained in (8), (9), (10), (11) from
riments and, evidently, will not be discovered. (6) and (7), we find:
1) for the first particle, assuming that it is a proton
4 The determination of the relation of the masses pro-

ton/electron 2¢o

1/4
n=n,= ( = ) =0.3338 (13)
In order to compare masses of fermions, it is necessary to a
consider them as objects possessing inner structure. Let us) for the second particle, assuming that it is an electron
introduce the analog where the vortex tube is similar to a jet
crossing the surface of liquid inside a bounded region and ori- 2¢o
ginating ring waves, or contours of the second order (which N=nNe= (?
originate, in turn, contours of the third order, etc.). Let this
region of intersection correspond to a micro-particle. Then Taking into account properties of fermions and bosons in
it is considered now as a proper contour and can be char@id- model, we conjecture that the boson thread is able to pack
terized by parameters of the contour: a quantum numpextremely compactly into thefermion formby a process of
the radius of the vortex threaglthe circuit velocityy and the oscillation along ther-axis. This packing is possible along all
mass of the contouv!. four coordinates (degrees of freedom), because this structure
Let us proceed to determine the quantum numbers f&n form subsequent structures. Using (10) and (12), we find
micro-particles. We express the typical spin of fermions tHat the relative linear dimension of a fermion along e
rough parameters of their characteristic contour, being r@¥is is proportional to the radius of the vortex thread. It can

1/8
) - 05777 (14)

tricted to self-evident cases, namely: be expressed by the formula:
1) the spin of the particle equals the momentum of the |\l 2/3
contour as a whole: LAY LT 072 R G i ) (15)
h le fe)\le (an)7/2
— = Myr, (6)
An For instance, substituting into the above-obtained formu-

2) the spin of the particle equals the momentum of tl@sn = np, we find the characteristic dimensions of the proton
contour, related to the unity element of the contour structdiucture expressed through the unitsthe radius of the vor-

(the photon): tex threadr = 0.103, the linear dimension along tixeaxis
' h Mot rx = 0.692 and the length of the vortex threlgd= 2092. For
il (7) the electron, by the substitution= ne, we have, respectively:
. g 0.0114, 0.1014 and 6266.
whereh = 2ramecre is the Planck constant. Of course, the expression (15) has only qualitative charac-
The parameters d¥l, v, r following from the charge con- ter, but it can be used for the calculation of thass relation
servation condition are determined as [3]: of arbitrary fermions, assuming that the respective masses are
proportional to their four-dimensional volumes:
M = (an)’m, 8)
4 14
Myp Ixp Ne
_ap © e = \re) =) (16)
0 (an)z, p
For the given couple of particles, we have the relation
r=c¥3 e (10) (os777\1 ©ie oy ; ;
=% G (337%) " = 2160, therefore it is evident that this couple is
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gt B o follows from the Dirac equation (the phenomeiZdtterbewe-
E \ [5660,r =4 gungd). Evindently, it follows from geometric reasons:

proton, r=0.6

_ (ane)?re sin(60°)

=2423%x 10%m 18
o X \ (18)

critical contour d
I =259, r=669 y

X

which coincides with the Compton wavelength, where
“Zitterbewegungis confirmed by experiments [6].
Analogously, the parameter, determines the length of

the contour of the proton of the diametyr = @ enve-
loping the extremely contractgat — e -contour, parameters
of which reach critical values with = c, Fig. 1. It follows in
BB this case from (9):

transit contour

’ r=76i5
neutrino

1/6
Np = Niin = 0? =0.1889 (19)

current tube
il vortical thread
r=0.1
and using (12) we find furthey = c/°re = 669¢ ~ d,.

b The excitation of elementary particles gives a set of their

Fig. 1: The contours: scheme of the contours of the proton, and thne(l)n-st_able forms. S0, fermions can have_more porous and

sizés kin the units orfe'). ' VWiuminous packing of boson thre_ads, fprmmg hype.rons, gtc.
Apparently, some preferred configurations of packing exist,

but the most compact is a proton, for which the volume and

really protonandelectron Thus the given relation is equal tdhe mass of the particle anginimalfor baryons.

the mass of the proton expressed by the units of the electron

mass. It is more evident, because the boson mass of a par-Three generations of elementary particles

ticle m,; is almost equal to the fermion masg, , and itis A micro-particle is considered in our model as an actual con-
non-randomly so. Let these masses be equal, then the mgfe yherefore any contour connecting charged particles can
precise value is the boson mass accord|_ng 'FO (12), b_ecau%(le'éompared with a particle included in a greater contour; i.e.
does not depend on the photon numbevhich is determined yho mass of a relatively lesser contour is assumed to be the
by means of the approximated formula. Then we can COrgelq of o hypothetical fermion (e.g. a baryon as the analog
also the valuene using the relation (16), and accept that it§¢ 5 proton for greater one), as shown in Fig. 2. Thus, there
value is equal t0 0.5763. Itis necessary to correct the profaly, exist correlated contours of the first and following orders
mass and electron charge by the cosine of the Weinberg giiiing several generation of elementary particles. It is clear
gle. We obtain, as the final result, an almost exact valueqk; o quantum numbers correspond to every particle de-

the observed proton mass: pending on its classification: 1) the particle is considered as
mp ) a fermion (the analog of the proton being part of the greater
m (anp)” cosgy = 1835 (17) " contour of the following class); 2) the particle is considered as

a boson (the mass of the contour of the previous class of parti-

The Weintl)(ﬂg angle has also a geometric interpretationsfiss). Fermion and boson masses are equal only for a proton,
COSQy = (%) "% Which confirms indirectly the correctnesdesides they have the same quantum numbke.3338.
of the expression (16) also. The analog of a proton for the-contour is the mass of

The masses of other particles expressed through the utties standard contouM = ¢Z°me. We find from (16) its
of the electron mass are calculated: for the fermion — accquantum numben, = 0.228. The analog of a proton for
ding to (16), assuming that, is the quantum number for anthe r-contour is the mass of thecontour, and, is determi-
arbitrary fermion, and for the boson — according to (12). ned from extreme conditions, i.e. when— 1,r — 1 and

The quantum numbers for the electmanand the proton n; = Nyjn = 0.1889. Then we find from (16) the mass of fhe
n, are their inner determinant parameters, emerging into tantour or ther-analog of a proton which equal6x 10Pm.
influence zone of these particles. The parameiatetermi- It is logical to assume that by analogy with the second
nes the length of the enveloping contour of the electron @ass that this mass also consists of three bosons (the middle
a circle of the lengtH, = (ane)’re, corresponding to threemass of every boson.@® x 10°m, i.e. 1030 GeV), which
inscribed circles of the diametel;. The vortex threads ro-corresponds to the upper bound of the mass of the unknown
tate inside these circles. This diameter equals the Compktiggs boson. Thus, in reality, thecontour is the largest and
wavelength, i.e. the amplitude of electron oscillations, whit¢he last one in the row
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proton electron mu-particle tau-particle

n2.2173'0.217
Nk = W =0.480Q, (22)
a 9.74
T k= % = 7.65x 10" kg/m®, (23)
@ - o @ :
. L Itis possible to ascribe these averaged parameters to some

particle — aquark existing only inside the phase transfer
region. At once note that a quark by this interpretation is not
a specific particle but only a part of the mass of a proton,
obtaining critical parameters. The value of the mass can be

O U or A e determined from the formula (16 = 129m. It is easy to

mu-analog of the proton  tau-analog of the proton  (the last one) calculate further other parameters of an electronic quark. It

is possible to verify that the density of a quark is between the

Fig. 2: Scheme of the families of the elementary particles. fermion and boson densities of a proton, and its size goes in
to the size of a nucleon.

Assume that the relation between the masses of baryonsThe critical velocity of a vortex current is determined

and their leptons in the following classes of particles, i.£0m the known hydrodynamic equation:

between masses of theanalog of the proton and a muon, 172

and ther-analog of a proton and a taon, is the same as for Vi = (&) , (24)
a proton-electron contour: it equals 2092. Then, using the Pk

obtained value, we can estimate the masses of other leptons, . . , iy , M .
A48T where in this case is the critical velocitypy = g is the cri-

The mass of anuonequals®gag;~ = 214m, whereas the tical density, w is the volume of the quarlpy is the pressure

mass of aaonequals®%4? = 2892m. in the critical section, or the energy related to a corresponding
They- and ther-analogs of protons as baryons do not agpjume. The energy of the standard contour eqoals? [3],

tually exist, but their boson massesy()’me and @n.)’meare and the critical volume is determined asv, wherez is the

close to the masses of lightest mesons — kaon and a coyRlgber of quarks.

of pions. Substituting the indicated values and expressing also

through (9), we find from (24) the number of quarks as

6 On the proton’s structure

Continuing a hydrodynamic analogy, we assume that any _ (an)*me _ 1392 (25)
charged particle included in a contour of circulation is the - C§/3mk o
region where a flow of the medium intersects the boundary
betweenX- andY-regions: the phase transformation is reali- This result shows that the flow of the general contour must
zed in this boundary and the parameters attaiical values splitintothree partsn the region of the proton so as to satisfy
Let us now introduce the notion trrhe density of a fermidthe conditions of critical density and velocity. The relation of
Y

and a boson masgix = V"V‘— andp, = /. Neglecting their boson masses of an electron and a proton equals the same

exact forms, assume three-dimensional volumes of fermieague. In fact, using (12), we obtai;'ég = (2_)2 =3.0.
1 1 - 1 . p . p -
and bosons in the simplest form: a fermion — as a sphere |t means that in order that the conditions of current conti-

Wy = 53(, a boson thread — as a cylindey w r2l,. nuity and charge steadiness in any section of the contour are
Using (10), (12), (15), (16), we obtain, after transformatjealized,inverse circulation currentsnust arise in a neigh-
ons, their respective densities: borhood of a proton. It can be interpreted as a whole that

penléalos zones with diferent signs of charge exist in a proton. Using a
Px= % (20) minimalnumber ofnon-recurrent force current linesve can
=G express schematically current lines in a proton in a unique
pe(@n)® way, as shown in the Fig. 3
Py="a3 > (21) As seen, there exist two critical sections with a conditio-
% nally plus current (up in the scheme) and one section with a

wherepe is the density of the electron for a classical volumgonditionally minus current (down in the scheme), where th-
':—;5 = 4.071x 10" kg/m®. ree current lines correspond to a general current in the
Of course, the densities of fermion and boson massessopeme. Therefore, the fermion surface of a proton is cons-
the critical section are equal. Then we find by = p, the tructed: the regions where force lines intersect the critical
critical quantum number and the density: sections on the line 0 — 0 inside a proton will be projected
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on this surface in the form2/3, +2/3, —1/3 from the total .
charge according to the number and direction of the force li- +213 103 +2/3
nes intersecting this surface.

Therefore, it is more correct to associate quarks not with
critical sections but witlsteady ring currentscontaining one

B

or two closed single contours intersecting the critical sec- 0
tion, as follows from the scheme. Therefore the masses of
guarks can be determined a8 br 2/3 from the summary- My+ My+

calculated 12.%n, i.e. they must be equal, respectively, to
4.3me and 8.6m¢ , which coincides in fact with the masses of
light quarks determined at the present time.
Parameters of quarks @f andr-classes are calculated
analogously by substitution of muon and taon quantum num-
bers in place ofe, respectively, (Table 1). 1
Of course, the proposed structure of the proton is a hy-
pothesis of the author only. Nevertheless, the definite nuRig. 3: Scheme of the proton: distribution of the current lines inside
bers and masses of quarks here do not contradict the onegltshproton.
tained by other methods earlier. Concerning¢bafinement
or non-flying of quarks: this phenomenon is self-evident, be- ,
cause a proton in the presently given model has no combifggeen the bosqn mass 9f a contour a”;@'laslepton' we find the
parts, but it has only local features in its structure. The déR2SS of the fermion for this contoum, = 5553 = 129m..

2092
sity of a proton in critical-value regions is considerable Iegqs This result turns out to be independent. The obtained va-
than its fermion density: they are, probably “holes” and,

e M coincides with a total mass of the quark and confirms
course, they cannot be distinguished as individual particlHqs"’lt in the process od-capture the temporal contour is ac-
On the other hand, only regions of critical sections, being

ally formed, which is analogous to earlier considered con-
advanced frontal velocity pressure (dynamical pressure), tQurs (section 5) where one of the critical sections of a proton
observed by experiments partons

as a lepton is present.

We can deduce one more reason on behalf of the st tedRecall that our model_ contour h_as the properties Qf ideal
model: the Georgi-Glashow hypothesis of a linear potent'{ﬂu'd’ therefore closed_ fing f(_)rmat|ons as parts of th's. con-
exists. According to this hypothesis, between infinitely healfpuum aré absolutely inelastic and gbsolutely Qeform|ng a.t

same time. The contour connecting the patrticles, by their

guarks there must act, independently from a distance, a fo . :
g{ther coming together, transmits a share of energy-

of attraction (approximately 14 tons). Current tubes are j :
linear objects in our model. mpmen.tum to the inner structurg pf the proton, deforms and
Concerning the force: its limiting value can be expre538 gnr:stltlfelf :ﬁ thé(-regltt)n, then_ Itis f:(k]traci[edtamgrlnf |
here as the sum of electrical forces’ projections relative to fgich takes the momentum (s_,pl_n) ot the electron (Fig. 1). In
er words, this process is similar to a separation of charge

center of the right triangle. The forces act in pairs betwe d soi the oh fixed in h f duct
critical sections carrying an elementary charge by the congdj- spin — he pnénomenon, 1IXed In Nypertine conductors
c]’ which vortex tubes are supposedly similar to.

tion that the distance between them is minimal (according A simil tour is f db t of th Ki
(10), for a quarkr = 0.023%¢). Then, taking into account similar contour 1S formed by every act of the weak in-

(3), e findFe = 362530 — 133% 105 N or 13.3 tons teraction, and it corresponds to the exchange of intermediate
' €7 hor? ' ' ' bosons. The relative slowness of this process is connected
7 The weak interaction and the neutrino with thetime constant.t The typical value ot, taking into

h h ¢ I , ve il account a spiral derived structure, determined by the time du-
The stated scheme of a proton allows us to give a native illiigsy \yhich a circulating current passes with the velosity
tration to the proton-neutron transitions in the weak intera

X X clrﬁ'rough all line of the “stretched” counter (the size Wf,
ons. For example, in the case of the so-called hunting pheﬁgﬁarticles) For the standard contour we have
menon é-capturg if a proton and an electron bring together '

up ton < 1) an intermediate contour is formed, connecting B Ry (re/r)
the particles temporarily. The boson mass of the contour, in t= (48847 Vv
addition, must be more than the sum of the combined boson

=1.25%x 10 sec (27)

masses of the proton and the electron, precisely: where 4.884 is the quantum number for a standard contour
[3], r andv are determined by (9) and (10) by the giverR,
M = (an)®me + myp + Mye. (26) s the Bohr first radius.

It follows from the logic of the model, that a neutrino is a
Letn =1, thenM = 27108m.. Using the general relationparticle analogous to a photon, but it spreads inYtiregion,
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i.e. ittransfers energy along the vortex tube of the contour. éssine of the Weinberg angle is considered, aad= 1. In
known, two kinds of these particles: a neutrino — with a lefis casdy, = 59774r., which corresponds to the vaIL%
spiral and an anti-neutrino — with a right spiral, correspoaxactly. In other words, for the contopt—e:

ding to two poles of a general contour. Because a neutrino

is a closed structure and exists only in tii@egion, it has Iy = / Mp \/TWOX [sec]= & (32)
no considerable charge and the mass in a fermion form (i.e. Me COSCw T

in form of theX-surface objects). Probably, a neutrino has a pg extension of the contour is now impossible, because
spiral-toroidal structure and thus it inherits or reproduces (dr the mass of the proton is involved in the contour of circu-
pending on the type of the weak interaction) the structure|Qfion  Thus the parametetsandr; are limited and equal
the vortex tube of the contour. to 0.0125 and B50 x 10°r,, respectively, i.e. the length

of contour tubes equals the radius of the vortex thread of an
. o ) . electron, approximately (section 4), and the distance between
Consider a possibility of existence of the mentioned closgttm equals the limiting size of the hydrogen atom E3gQ.
contours at the express of an equilibrium between magnetige |ast result is confirmed by the fact that the maximal level
forces of repulsion and electrical forces of attraction. Let 8% energizing of hydrogen atoms in the cosmos, registered at
fOI’mally write this equa“ty for tubes with OppOSitely directe%e present time by means of radio astronomy, does not ex-
currents, neglecting the form of the contour and its possilleedn = 301 [8].

completeness, and expressing the magnetic forces through they) | et|, be equal to the Compton wavelengih= 2rare.

8 On the magnetic-gravitational interaction

Ampere formula in the “Coulomb-less” form: In this case}; andr; are equal to 0.604 and2R27 x 10°re,
5 respectively, i.e. the length of contour tubes corresponds to
22,2y = ZeaZe2 HoME C , (28) the diameter of a nucleon, and the distance between them —
r? 27ri x [sec] to the size of the most atomic size?B). Thus, taking into
- ccount (30) and the expression fy, we can express the
wherez,, 7,2 , Z1, Zeo, 1i, |; are gravitational masses angroton radius in the form:
charges expressed through masses and charges of an electron,
a distance between current tubes and theirs length. 03/3
Substitutinguo from (2), we derive from (28) the cha- Mp=go5 = 0302 =851fm (33)
racteristic size of the contour as theean-geometriof two ) . .
linear values: which corresponds to the size of the proton, determined by

the last experiments (842 fm) [9].
N e L2 The equality (29) ofx = A is observed, if the relation
he= hini = Ze1Ze2 V2ryeo x [sec) (29) 2% — 434. This value can be interpreted as the product of

) ) _ the masses of two quarks, z,,, included in the contour of a

(12), (29), we obtain for a contour with a unit charge the Va- ¢) The critical contour of = c. Herel; = Ccl)/G- M= 03/3,
luesl; andr; , where the lengths are expressed by the unfEs:
of re:

c;’* by the units ofre. The equality (29) is fulfilled
e provided that the relatio 12"2 ~ 1. A fraction of the impulse
0 (30) Iis transmitted to its own current (quark) contour of the proton

Iz’ by a further contraction of the contour, because the velocity

|4 of circulation cannot exceed the light velocity.
ri = % (31) d) The contour is axially symmetric and is placed at the
Co intersection of regionX andY, which corresponds to a tran-

The contour can be placed both in tkeegion (for exam- Sient state between a proton and a neutron. It is logical to as-
ple, a contourp*— e7) and in theY-region (inside an atomic sSume that the mass of the contour is situated in a critical state
nucleus). A deformation of the contour, for example, its colthich is intermediate between fermion and boson forms. Itis
traction by the e-capture, takes p|ace by means qj.tﬂecay pOSSible to suppose, aCCOfding to the considered model, that a
energy. When a proton and an electron come together, ené}@?()n thread is contracted already into a contour by the |ength
and fermion-mass increase of the contour occurs, while tkebut it is not packed yet into a fermion form.
boson mass decreases, but the impulse (charge) is conservedn this casd; = r; = Iy = ¢5/°r,, and the equality (29)

Consider some characteristic cases of a contour contrisdulfilled provided that the relatiof’22 ~ 1/3. The limit
tion and of a further transition of the nucleon from a protdmpulse of this contoul = wgglkc = ﬁ, consequently it
form into a neutron one. could correspond to one excited quark contour.

a) Write the equality (29) fomp*— e -contour, where The size of the magnetic-gravitational contour is correla-

Zy = mecLopsqw is the relative mass of the proton, where thed with the size of an atom depending on the value of gravi-
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tational masses involved in its structure; the product of the8e The determination of the mass and lifetime of the neu-
masses is in the limits (&...43)mZ in the intervals of the tron

main quantum numbers = 1,...,8. Moreover, in the re- o ho\tron is somewhat heavier than a proton, which is due

. . Zg1Z52 H - . . .
gion X the relationz 57 is proportional to the degree of déy, yhe excited condition of its own current (quark) contours.

formation of the conto_ur, i.e. to the relation of the size of tr@ut in SM, only one quark from among the three undergoes
symmetric contoul W',th respect to the sr_naﬂ axis of the de ansformation by the proton-neutron jump. Let us assume
forming one; the coficient of proportionality izonstanind that this quark contour obtains in addition the energy of a
equal to (84 ~ 1/,3' . ) . symmetric contour (which is considered in this situation as
The contour is reoriented into the regil¥rby the proton- . ovn contour of a particle of the masgy), which leads

neutron transition. However in this case, in the regiothere 1 i< sjze extension and, respectively, to the increase of the
is a sole solution which determines the critical contour b¥1ucleon Mass

v = ¢ Hereli = ¢¢®, ri = 1, Ik = ci/® by the unitsre. The
contour is inserted in the current tube with the gizand the
inverse relation is realized exactly for this contour:

Let us equate a total-energyfidirential, obtained by a nu-
cleon, to the rotational energy of a symmetric contour except
the initial rotational energy of a quark contour:

ZaZeo _ Ik
Z1z  3ri

(34) (M — mp) &  eolor? - mov

COSCw 2’ (38)

) /gTakmg into account that for the symmetric CONtOMI= \ypqre,, is the peripheral velocity of a symmetric contour,
Co Te and using the formula (29), we have, after transformg—the peripheral velocity of a quark contoérr,n( is the ave-
tions, raged mass of a quark contour (section 6). Starting from the
Co (35 mc’:lSseszg/gmB and 12.9n,, theirs quantum numbers are de-

— =3
2nyeg X [sed] termined from the formula (16), the rotational velocities —

The uniqueness of the solution indicates that, by the trafRM (9). Substituting these values we obtain .after transfor-
sition of a proton into a neutron, the contour is isolated infBations the expression (by the unitestefandre):
the regionY, namely with the corresponding critical parame- 9/7
ters, and corresponds to a neutrino. My — Mp = Tie [CSW - mk_] CoSQy = 2.53me, (39)
The expressions (32) and (35) are exact, as the values 2
and 3 reflect the geometry of the space and its threei;| . . .
dimensionality. It is possible to deduce from them the foly erer.ie is the radius of the vortical thread of the electron
mula of thegravitational constantising the least quantity Ofdetermlne_d from (10). . .
values possessing dimensions, and to obtain also the mor After discharge of a neutrino and deletion of three enclo-
exact expression for the Weinb’erg angle. So, removing §1ee8 current lines, there remains one summary contour in the

) ) . neutron. This contour consists of three closed force lines. Its
expression foey, we find from (35), after transformations, . : . :
size can maximally reach the size of a symmetric contour by

5/9rg

c5/9 means of the obtained energy. This contour forms three vor-
=— 9% -66733x10 " m¥seckg, (36) tex threads by the length with co-directed currents. These
67pe x [seC] threads rotate relative to the longitudinal axis and have the
from (32) and (35): bpson masses,. The equality of magnetic and inertial (cen_—
trifugal) forces for vortex threads must follow from the equi-
ﬂzcg/g mp librium condition. By analogy with (28), we have:
= — =0.877 7
COSOw T m 0.8772 (37)

M5 ZeaZeopoMBc?l,
Note that the expression fershows that the gravitational fi 2nr; x [sec]
constant is an acceleration, i.e. the velocity at which the s

e . . L .Q\ﬁierevo is theperipheral velocityof vortex threads. Taking
cific volume of matter in the Universe changes, in view of iS40 account (1), (2), (12), we find from (40):

(40)

expansion.
Thus, the analysis of a magnetic-gravitational equilibr- VZe1Zep Te
ium, additionally and independently, confirms the existence Yo = m, (41)

of three zones in the proton structure and the correspondence

to the masses of light quarks of the active parts of the prehere the velocity does not depend on the length of the vortex
ton mass, included in the circulation. The conditions statddeads and the distance between them.

in sections 4, 6, 8 reflectfierent aspects of the unit structure A spontaneous, without action of outer forces, neutron-
of a proton as a whole. decay is realized just owing to the own rotation of vortex
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threads, causing a variation of its inner structure. In othtée critical valuet:l/e’me The velocity of rotation of the con-
words, the excited contour deforms and is turned into anotigjr by the |mpulse transmission will %L and thes-decay
configuration with less energy, which corresponds to the ini-

tial energy of the proton. This process must characterize its¥#ergy isEs = §-; then its maximal value, transmitted additi-
by theconstant of timavhich can be determined as a quotienally to the electron and neutron contours, and, consequen—
ent from a division of the characteristic linear size in terniy, to the electron and the neutrino, occursdvt= 200 Me.

of the peripheral velocityy. As the diameter of the tube isSubstituting the values, we obtain the boundary value of en-
not determinedk; is not determined, then it is expediently t@rgy: Ez = 1.72 (in the units ofn.c?) or 0.88 MeV.

consider the length of a symmetric transient contelyras a The same result can be obtained by means of another,
characteristic size. In this case, the constant of time takesithdependent way, if we assume that the transient contour is

form for unit charges: symmetric from an energetic viewpoint (but not from a geo-
| metric one). Assume that the limit energy of the mass of a
=T \or 02/9 x [sec]= 603 sec (42) fermion contour equals the energy of rotation of this mass in

o a boson form, i.emyc? = m»2. Introduce also into the ex-

On the other hand, the constant of time can be determirfg@ssion of the impulse the value of the spin of the contour:
also from energetic reasons, taking into account tiemince it allows us to characterize the process of gdecay more
of the masses of nucleons. objectively. Correct to this end the quantum numhgfor

Let a neutron lose step-by-step the transmitted total dRe unit relative mass (the mass of an electron) in the case of
ergy (m, — my)c? by portions which are proportional to thearbitrary spm It is evident that, taking into account of (7) and
energy of an electromey2, whereve is the electron’s own- (14), Nei = &%, Wherek is the relation between an arbitrary
contour rotational velocity during the time equal to the perigdPin value and the spin2
of vortex threads rotation inside the current tube. Determine Taking into account the aforesaid equalities and using the
this characteristic time a§ = 251 sec, then, taking intoformulas (9), (12), (16), we obtain as a result the expression
account (9), (39), (41), we obtain the period of the total difor the impulse of the contour which is analogous to (44), in

persion of the energy by a neutron: the units ofmec:
K7/12GL9
_ lg = ————=. 45

Fie COSC It gives, fork = 2, the value of the impulse 47.96.c,

The obtained constants of time correspond to the half-lideinciding with the result of the formula (44).
of a neutronry». By definition,r1,2 = In2 x 7, wherer, is Thus we have showed that, by the transient condition of a
the lifetime of a neutron; its value which is obtained by oraicleon, the symmetric contour obtains temporarily the spin
of the recent studies is 878.5 sec [10], thgn = 609 sec. 1 (joining the spin of an electron'd, which then takes a neu-
Note that the contour of a neutrino also consists of thre@o).
different vortex fields and probably undergoes periodically This energy of thg-decay for isotopes can be higher, and
small variations of time when forming three configuratiorits maximal value can be determined. According to our mo-
relative to a chosen direction. This result, probably, can alel, a symmetric contour can transfer the limit impulse which
plain the problem of solar neutrinos and their possible vareguals one third of a charge (section 8, d). Then, taking into

tions. account (5), assuminyls = 2c€§’3me and introducing the
Weinberg angle, we obtain as a result the simple expression

10 Onthep-decay energy of theg-decay limit energy in the units of.c2:

The energy of the excited contour of a neutron by its decay 13

is transmitted to an electron and an anti-neutrino extracted £ - S COSQw _ 326 (46)

by this process. Taking into account (1), (9), (16), we can Alim = 18

express, in relative units, the additional impulge= 7oy vi or 16.7 MeV.

transmitted to a nucleon from the symmetric contour: In fact, the maximal value of the-decay energy among

2c37/63 different isotopes is registered for the transitiof?-N C'?
5= @ 0 )2 =47.92mecC. (44) (16.6 MeV), which coincides with the calculated value. The
value of the impulse which corresponds to the given energy

This impulse is distributed between the contours of a ndolows from the formula (45) bk = 28. In other words, the
trino and an electron with the total makt;, and these con- obtained spin is proportional to the number of nucleons in the
tours are present in any process of the weak interaction. nucleus (for a nitrogen, 28= 14).

In addition, the mass of a neutrino contouciégme, and In the case oé-capture only a neutrino is extracted, then
the mass of an electron contour also cannot be smaller tihgn= 1/3’r‘ne, and the typical energy of the neutrino must be
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1.75 MeV.
Namely, such contours, possessing symmetric forms and

balanced energies (quarks), are the base of the microstructure

of particles:threequarks for baryons angvo — for mesons.

Partially, fork = 1, the contour, possessing the spi,lhas Particles Calculated dat{# Actual data

the mass 146.4n.. Consequently, two such contours, de-

. . . . . Family 1

pending on their properties of combination, can form mesons
more easily — pions, and their excited states — , i.e. heavigr" " 1835 1836
micro-particles. Electron 1 1

Thus, the results obtained in sections 8, 9, 10 in the frame- Quark 12.9(4.3;8.6) | 3.93;9.37
work of our model correspond to well-known parameters and Family 2
admissible limits. Various coincidences of the calculated var ,.-analog of the protormy, 4.48x 10P 4.92x 10P T
lues with reality (_e.g. the number of_quarks, the sizes of the™, - 214 206.8
axes of characteristic contours, the size of the proton, the gr = ark 8780 3230 276
vitational constant, the fference of the masses of nucleons, Family 3

the half-life of the neutron, thg-decay energy) cannot have
accidental nature: they prove that the structure satisfying the-analog of the protom, 6.31x 10° ?

magnetic-gravitational equilibrium condition really exists in| 7ePton 2892 3480
the micro-world r-quark 233000 | 348000; 8260

Other parameters
11 The magnetic moments of the proton and the neutron | charge of the electron, kg/s | 1.603x 1072 | 1.602x 1079

The anomalous magnetic moment of the pratgrin the gi- (Nungr?erbof the ?tL;]arkSh

on the basis of the phase
ven model can be galculgted as follows. Thelvadydepe.nds transit condition) 3.2 3
on the boson configuration of a proton and is determined r

" Number of the quarks

lative to theY-axis whereu,, is the product (chargerelocity (on the basis of the magnetic
xpath). We thus have, for a vortex thread, a peripheral velg- gravitational equilibrium) 3 3
city v and a circumferencer. Substitutingy andr from (9) Interacting force among
and (10), we obtain as a resullt: the quarks, N 133x 10° 14x10°
Weinberg angle 28.2° 287°
mCoC&rle 26
K= an) S 1.393x 10 *° an, (47) Compton wavelength, m 2423x 1012 | 2.426x 10712
. . S . The gravitational constant,
which differs insignificantly from the experimental value. m3/kg se@ 6.673x 10711 | 6.673x 10711
The magnetic moment of the neutron equals two thirds of ragius of the proton, fm 851 842

the proton’s magnetlc.moment', ie. proportlgpal to thg reduct 5 o etween the masd
tion of the number of intersections of the critical sections by of the proton and the mass

current lines for a proton (six instead of nine, existing in a| of the neutronme 2.53 2.53
proton, see Fig. 3). Naturally, the sign of the moment chan- Semi-decay of the neutron

ges in addition, because three positive enclosed currents grékinematic estimation), sec 603 609
removed. Semi-decay of the neutron

. energetic estimation), sec 628 609
The calculated values of some parameters with respe :f( g )

to reality, or obtained earlier by other methods, are given in

tUItimate high energy of

thep-decay, MeV 16.7 16.6
Table 1. ;
Magnetic moment of
. the proton, arh 1.39x 10726 1.41x 10726
12 Conclusion
. . . o Magnetic moment of
This work is an attempt to add a physically descriptive inter{ the neutron, ath -092x10% | -0.97x 10726

prEtatlo_n to_some phenomena of the micro-world _usflng both *Masses of the particles are given in the mass of the electron.

topological images of Wheeler's geometrodynamic idea and ithe summary mass of the W, Z-bosons.

further macro-world analogies. This approach allows us to

include into consideration inertial and gravitational forces. Table 1: The actual numerical parameters, and those calculated ac-
This model has a logical demonstrative character and getding to the model suggested by the author.

termines a scheme for the construction of a possible theory

adding up the Standard Model (SM) of particle physics. The

new theory must use such mathematical apparatus, in the fra-

mework of which vortex structures and their interactions
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could be described. As often mentioned by the author, the
contours will be mapped out by singular configurations of
force lines of some field.

Nevertheless, the present model gives a correct interpre-
tation even in the initial, elementary form where only laws
of conservation are used. It explains some phenomena mi-
sunderstood in the framework of SM and allows us to obtain
gualitative and, sometimes, quantitative results by calculation
of important parameters of the micro-world.

In part, this model predicts that it is impossible by means
of experiments conducted at the BAC to obtain new particles
— dubbed “super-partners”: rather, it is necessary to seek
new massive vector bosons in the region of energies approxi-
mating 1000 GeV.
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