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Abstract: A phenomenological model developed independently of most of the recent
theoretical concepts is presented and its properties are briefly described.
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In this contribution the result of an attempt to formulate a model of particle cdroposi
and interactions on the basis of a few very simple fundamental assumptionsiisede3dre
goal was to find, if possible, a simpler and more general description of the known facts

Basic assumptions of the model are the following:

1) There are four fundamental components of partialés:B™~, C ~, D™, where the
superscripts belong to the electric cha@pand the baryon numb@&: Their values aret'z e,
wheree is the electric charge of the positron, and g3vheres is the baryon number unit.

2) Each particle is composed of a certain number of the four fundamental components. In
all decays and interactions the total number of components of each kind is stnsiyved.

The composition of a particle can be expressedlas|| wherea is the number of
componentd™ , b the number oB*", etc. The charge® andB of a particle are thus:
Q =% @tb—c—9 and B =% @—b—c+d. (1)

The total number of components of each particle is always even. The=safb+c+d
can thus be 2, 4, 6, etc. One can expect that the pairs of components are fermions with spin
% h and that the bosons are composed of an even number of such pairs. Hence, for fermions
scan be 2, 6, 10, etc., and for bosons 4, 8, 12, etc.

The conservation law can be expressed as:
Ya = 2aR,2b = 2bg,2c =2cg,2d. = 2dr, (2)
where the sum is over all the particles entering (at the left side) and @ufgbthe right
side) the process.

3) There exist neutral field bosons (or background boggnajand\Wwith negligible
masses, energies and momenta, which participate in the interaEtemters the
electromagnetic and strong processes\&fmt W enters the weak processes. Higher order
(less probable) processes are those with the participatl®B,&EE etc., otWE, WE, WEE,

WEE, etc., respectively. The compositions of the three background bosons are:
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E[1111], W=[2020], and W = [0202]. (3)
Possible compositions of particles for the lowsegtlues (limited to charges 0, £1) are
presented in Table 1. The shown assignments of individual compositions to known particles
(limited to “ordinary” leptons, mesons, and baryons; the taon has been added laer) wer
obtained after some investigation and computer experiments, for which the input data was
list of all observed decay modes with their branching ratios. All data used in thisgaties
(particle masses, decay modes and their branching ratios) were takeeftrfirh

Tablel Compositionsdbcd of particles and their assignments
Q=+1]| Q=0| Q=0| Q=-1 Q=+1|Q=0| Q=0 | Q=-1
s=2,B=0| 1100 | 1010| 0101| 0011 |s=6,B=+1| 4020 | — — 2040
leptons | € vV, v, € baryons | — —
s=4,B=0| 1201 | 1111| 1111| 1021 1311 | 1221| 2112 | 2022
mesons| = © |y T b 2 3° b
2110 | 2020| 0202| 0112 2202 | 2112| 1221 | 1131
K" | K| K| K z A A >
s=6,B=0| 1302 | 1212| 2121 | 2031 2220 | 2130| 1203 | 1113
leptons | 4" Ve Ve w = o =0 =
2211 | 2121 1212| 1122 3111 | 3021| 0312 | 0222
— — | = | = p n n p
3120 | 3030| 0303| 0213 0402 — — | 0204
T Ve Ve T — Q

With the list of decay modes in its initial version the optimal particlgmassnt found
matched only 68 of the 92 decay modes. All of the remaining 24, which were rejected, turned
out to be decays with the emission of neutrinos. A remarkable improvement wagddiyev
carrying out the transformatioms < v, or ve <> ve in all of those 24 decay schemes. After
this transformation, surprisingly, all 92 decay schemes (excluding those 2¥abaigd
including those 24 altered) were found to be in agreement with the estimated optirol@ part
assignment, i.e. for every one of the 92 decay modes the conservation law of eg. (2) wa
found to be fulfilled. As an example, the main decay mode of the neutron is:
W E n— p e Ve
[0202]+[1111]+[3021]=[3111]+[0011]+[1212]. 4)
A study of possible decays indicates that the conservation law (2) is too geenaisd
that additional limiting rules are necessary. There is, however, possiblenddte them and
together with the multiplicative conservation laws to get the desiredisaldt turns out that
theE boson has a limited ability to split and pass its components to the particles formed in the

decay and that therefore some kinds of regrouping of components can occur only when
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triggered by &V or W boson. The lepton number conservation law does not follow from the
model but the empirical consequences of it seem to be of little significance.

A surprising affinity between the quark model and this new 4-component- or 4C model
was found. Individual light quarks u, s and antiquarksl, U, can be expressed as linear
combinations of the 4C model components. The transformation is:

d=A+C-%B+%D
u=A+%»B+'%D
% B +4/3D (5)
d=4/3B+%D
u=C+'%»B+%D
S=A+C+%B-%D.

With the help of these equations the quark compositions of all seven mesons, nine baryons

and eight antibaryons listed in Table 1 can be transformed to their correspondent 4C

compositions as listed in the same table. As an example, for the proton one gets:
p=utu+td =2A+%»B+%D)+A+C-%B+%D=3A+B+C+D=[3111] (6)

The inverse transformation is likewise possible:

A=u-%d
B=d-%s

C=s (7)
D=s-%d

but the expressions in eq. (7) are not unique due to the fact that the properties of the six

guarks are not independent quantities; they are interrelated by the formula
d+d=u+0=s+3=A+B+C+D=[1111]. (8)

With the help of eq. (7) and (8) the quark compositions of mesons and baryons can be

obtained from the 4C model compositions. The equations (5) and (7) transform also correctly

the correspondent properties of quarks @nd £4 charges) to those of the 4C components

(x¥2 charges) and vice versa. Hence, the two models are mathematicallyesguival

The particle-antiparticle inversion found with the help of the quark model is:

[abcd < [Ves—aVes—bYs—cys—d, (9)
where s is the total number of components of the particle. Such inversion can be understood
in terms of the 4C model only by concluding that the two cha@es(B) are not the only
properties of the four components and that at least one more “charge” has to leel ascrib

them. Straightforward candidates are the quark fla8aadl, . With them we get



A=[1000] ={ %% Y2 0 Y4}
B=[0100] ={ %% Y% Y%}
C=[0010] ={-% 2 Y —Y5} (10)
D=[0001] ={-% Y 1-Vi}
where for each component the four “charges” are shown. For each particleone get
S=%b+%c-d and |, = Yaa +¥2b -2 Cc — Yd. (12)
The inversion applied changes the signs of all the charges. The simpledilepaits of
components which in the 4C model replace the quarks are the following:
=CD=[0011] ={-1 0 Y2 —3%4}
“=cAB= [1100] ={ 1 0 % %}
n=BD=[0101] ={ 0 0 -% Y4} (12)
“=;AC=[1010] ={ 0 0 o -Y4}
HAD=[1001] ={ 0 1 -1 0}
"sHhBC=[0110] ={ 0-1 1 O}
One can introduce their identification @s¢ (charged),n, fi(neutral), andb, b
(baryonic). There exist four other pairs of fundamental components, nameBB, CC, and
DD, but they are not invertible in the above-given sense.
The pairfp) and quarkqq) compositions of the “ordinary” particles with the sets of their
“charges” are shown in Table 2. At the first glimpse it seems impossibledptdabe idea
that the pairg, ¢and n, N are the constituents of both the light particles like electrons and
neutrinos, and the heavy ones like mesons and baryons. It could be understood, however, if
one would assume that these fermions exist at least in two different massatéeptonic”
and a “hadronic” one, and that the transition between them can be accomplished only by an
“intermediate boson’W or W. Also the charmed and bottomed hadrons do not seem to
require the introduction of new entities but their existence can be explainetnitea \way.
The 4C model correctly predicts all leptons and hadrons in their proper number but minor
differences exist and they can be used for experimental tests of it. [licke g appears to
be non-invertible and hene® can exist only as a penta-pair structti@inn . Also the
baryon 4~ (ddd can in 4C exist only as a penta-gafmii . On the other hand, the 4C model
predicts the particleX” [4020]= {1 1 1 0} with S = +1 which in the quark model could exist
only as a pentaquarkudds. Other differences can be found among baryons @ith £2 .
The 4C unlike the quark model permits also mesons ®ith+1 and hyperons witlB = +2.
As seen from Table 2, the flavirdoes not make sense for leptons. Since the position of

particles is established by their composition, this flavor seems to bedesdun
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Table 2. The composition of particles presented as a set of invertible pairs of the
fundamental 4C componenigf. The quark compositiomgg) is also shown. For hadrofs
the values of “charges” (flavoraye the same for botig andpp compositions.

Z
o

P. | pp [ ag] QBS I, | Ap. [ pp| ag| QB S

1] v, n 00 % Y Vi A 00 Y%-Y
2] € C 10 %3] € ¢ 10 % %
3| ° nA | ud 000 O | »E| mM|[]wm]|] 000 O
4| 7 ch ud -10 0-1 T ¢n | ud 10 0 1
5| K cn 5 -10-1-% | K éi | usd 10 1 %
6| KW | nn & 00-1 % | KW /| m | ds 00 1-%
7 Ve nnAi 0 0% Y Ve "N 00 YL,
8| v nnn 0 0" ¥ ve | Ann 0 0 -3
9| u chn -1 0 % 2, u | enn 10 -5,
10 cni —1 0-Y%—3% ¢énn 10 % %
11| cnn —1 0 3/,—Y4 T enn 10 %Y
12| p bat |uud| 11 0 % p ben | wid | -1-1 0-%
13| n bi | udd| 01 0 —% A bnn | td | 0-1 0 %
14| 4 bnAi [ uds| 01-1 O A bin | ds | 0-1 1 O
15| =* ben | uus| 11-1 1 > |beA| aus| -1-1 1-1
16| 2° bnAi [ uds| 01-1 O ' |bAan| ws| 0-1 1 0
17| X bed | dds| -1 1 -1 -1 | 237 bén | dds | 1-1 1 1
18] Z=° bhn | uss| 01 -2 % Z | ban|us| 0-1 2-%
19| &= becn | dss| -11-2-% | & |[ben| ds| 1-1 2 %
200 @ |oonn| sss| -11-3 0| @ &8 1-1 3 0

The 4C model appears to be more general (it unites leptons and hadrons) and simpler (it
works with only four components) than the quark model. Since strangeness of thealdeak fi
bosons is £1 and since also the leptons have strangeness, its seeming non-congervation i
weak decays can be easily explained.

More detailed description of this concept can be found in ref. [2].
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