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Abstract

According to a left-right electroweak unified model, there are the gauge bosons U** with its
mass M(U) > 1.5M (W) and VT with its mass M (V) > 1.8 M (W), there is the sort of reaction that
two electrons mutually impacting with their energy high enough can transform into two muons via
the gauge boson U**. The present paper points out that there are the reaction that two electrons
mutually impacting with their high enough can transform into two asymmetric jets via the boson
U** and the reaction that an electrons and a neutrino of electron-type mutually impacting with
their high enough can transform into a muon and a neutrino of muon-type via the boson VT as
well. According to a grand unified model in which hadrons are regarded as nontopological solitons,
both quarks can exist inside a hadron and their properties are the same as those of the given
quarks, and can also exist as free particles with their integer charges and massive masses. The
present paper points out that there is the reaction in which an electron and a positron mutually
impacting with their high enough can transform into a free quark and a free antiquark, and the

free quark and the free antiquark will fast decay into hadrons and leptons.
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I. INTRODUCTION

Although the GWS electroweak unified model has acquired brilliant achievements, it still
is not the ultimate theory. This is because the GWS model is not verified by experiments
in higher energy and cannot expands why is right-left asymmetric. In view of this, many
models generalizing the GWS model are constructed™®Bl. A sort of these models is the
electroweak unified model which is right-left asymmetric before symmetry is broken and is
right-left asymmetric after symmetry is broken"?). The other sort of these models is the
grand unified model®!. These model are consistent with the GWS model in the experiments
in low energy. But the predicts of these models for the experiments in higher energy are
different from these of the GWS model. The present paper discusses some predicts of a

generalizing electroweak model” and a grand unified model®®.

II. SOME PREDICTIONS OF A GENERALIZING ELECTROWEAK UNIFIED
MODEL/!

There are the following coupling terms connected with left-handed leptons in the SU(3) x
U(1) model [1] is
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VT and U't are the unknown gauge particles. According to the model, there are the
following reactions,

Ver, + € = V™ — vy + pig, (3)
e +ep— U " — g + 1 (4)

On the basis of now experimental data, [4] gets m(V) 2 1.5m (w) ~ 123Gev, m(U) =
1.8m (W) ~ 150Gev.

The present paper points out that if the baryon number B is not defined, and a quantum
number J substituting B is defined whose product is conservational, there may be the
following reactions,

e, +ep = U —dp +1t5 — jety + jeto, (5)
Ver, + €5 = V7 — up + 15 — jety + jeto. (6)

where t¢ is a unknown massive antiquark with its charge —5/3. jet; and jets are asymmetric
because m (t) > m (d). For quarks and antiquark, J = —1; for the other particles, J = 1.

Because J is conservational, there is no coupling of a lepton and a quark.

III. SOME PREDICTIONS OF A GRAND UNIFIED MODELD)

According to a grand unified model®®, there are the three generations of leptons in one
multiplet; quarks can exist inside a hadron, can also exist as free particles outside hadrons;
hadrons are regarded as nontopological solitons composed of quarks; leptons and hadrons
are the same in essence; the differences between both are caused by spontaneous symmetry
breaking. When a quark is located inside a hadron, its properties will be same as those of
a known quark and its mass will be small. When a quark is located outside hadrons, its
properties will be same as those of a known lepton, its charge is an integer, its mass will be
very large and will rapidly decay to hadrons and leptons. Except the known charge )y and

fermion number Fy which are exactly conservational are defined, the new quantum numbers



inside a hadron, interior colour charges, interior charge and interior fermion number, are

defined as well. The breaking form of the SU(5) symmetry is

SU(5) -2 SU(3) x SU(2) x U(1) 22 r(1).

The leptons in the SU(5) grand unified model are
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where Ny and E| can be identified with v, and 77, respectively (Us and D3 are identified

with v, and 77, respectively, in [3]), because m(7) # 0. E and N§ are the unknown leptons

with massive masses which can decay into leptons given leptons. The quarks are
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wheren =1,2,3,dy =d, dy = s, d3 = b, u; = u, us = ¢, ug = t; the subscripts 1, 2, 3 denote

the interior colors; D, and U are fermions with their massive masses which can decay into

quarks and leptons by gauge bosons X,, or Y,,.The gauge fields are
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The Higgs fields are
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The Lagrangian density connected with fermions is
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The Lagrangian of the model has a separate symmetry. Let its quantum number be I,
I = —1 for xn1, Xnr and U, I = —1 for the other fields.

The present paper points out that there is the following reaction in which an electron
and a positron mutually impacting with their energy high enough can transform into a free
quark and a free antiquark and they finally decay into hadrons and leptons.

According to the present model, there are free quarks. Because the mass mg(q) of a
free quark are very large, mo(q) > m;(q), here m;(q) is the mass of the quark which is
inside a soliton (interior mass), when there is a free quark, the vacuum expectation values
of the Higgs fields in a finite area where the quark is in will change so that a soliton
forms. Such a soliton is not colourless (inside the soliton), oppositely, possesses a sort
of interior colour. Because the area is finite, the mass mg(q) of the soliton is large, but
is not very large, i.e., mo(q) > mg(q) > m;(q). The state of the soliton with its interior
colour only is a transiting state, is unsteady and will fast decay into colourless hadrons and
leptons. Thus, when an electron and a positron with their energies high enough impact,
a free quark and a free antiquark can come into being, and they will finally decay into

hadrons and leptons. The process can be expand by an example as follows. The term



—f Bw_gﬂzﬁ%H Xy (Kp HE — K4, HY) in (15) contains the following coupling

— felHp(pgry — vipviy) + Hy(Vigvy — egry) + Hp(epvir — npviy)]
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From (16) we see that there is the process shown by figure 1.
e +et — vy — uz+us, (17)

here u3 and u§ are the free u — quark and u — antiquark. Because mo(u) > m;(u), a soliton

forms. Inside the soliton

ug — (usuady) + (usdy),

uz — (uzuady) + (ugds) (18)

(u$d§) transforms into ey and v,p or uy and v.p by Higgs particle H3, (uad;) transforms

into e} and v, or uj and ¢, by Higgs particle H} i.e.,

u§ + d§ — HYy — e+ Vg, € + Vur OF jip + Ver, I + VeL (19)
upy+dy — HY — ef + ViL eh+ Vg Or pp +vip, pip A vig (20)

It should be emphasized that inside the soliton u$, d§ and H3, possess their interior charges
—2/3,1/3 and —1/3, respectively; and outside the soliton u$, d$ and H3, possess their charges
—1, 0 and —1. If e}, and v, r were inside a soliton, they would possess their interior charges
—2/3 and 1/3, respectively. The process is shown by figure 1.

There are the following coupling terms in (14)
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By the similar discussion, from (21) we obtain the following process

(V™ + u§yuus) + Go(Viyue” + u§yuuf) + Ga(uue” + ugyuuf)} + he. (21)
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B> B

¢t — Gy — ug +ur =" [(usuids) + e 7]+ [(wuads) + 77, (22)

in detail,

ug — (uguids) + (u1ds), (23)
Uy — (’U,1U2d3) + (Ugdg), (24)
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FIG. 2: pt+e~ — G3 — ut +e .

up +ds — HY — e +77 or Ve + vy,

us 4 dy — Hy — p 10 4

(21) implies that there is the following reaction shown by figure 2.

(25)
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phte — Gy — ot (27)
Because mo(Gs) is large, the reaction causes the correction to the scattering cross-section

o(ut +e- — pt +e) obtained by the known theory to be very small.

IV. CONCLUSION

The present paper points out from an electrweak unified model that there are the reac-
tion that two electrons mutually impacting with their high enough can transform into two
asymmetric jets via the boson U**, i.e., e + ep — jet; + jety, and the reaction that an
electrons and a neutrino of electron-type mutually impacting with their high enough can
transform into two asymmetric jets via the boson V7, i.e., v.f + e — jety + jeto.

The present paper points out from an grand unified model that there is the reaction in
which an electron and a positron mutually impacting with their high enough can transform
into a free quark and a free antiquark, and the free quark and the free antiquarkand finally

decay into hadrons and leptons, i.e.,

HS HSc
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e et — g —uztus =" [(uguedy) + ep + vur] + [(ususdy) + ef + vy,
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We will discuss the predictions in detail in the following paper.
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