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1 Introduction

In three different approaches-by using mass Lagrangian [1, 2], by using
Dirac equation [3, 2], and using the operator formalism [4]- I discussed
the problem of the mass generation in the standard weak interactions.
The result was- the standard weak interaction cannot generate masses
of fermions since the right components of fermions do not participate
in these interactions. Then using this result in works [4] I have shown
that the effect of resonance enhancement of neutrino oscillations in
matter must not exist.

At present a number of works was published (see [5] and references
there) where by using the Green’s function method it was obtained
that the weak interactions can generate the resonance enhancement
of neutrino oscillations in matter (it means that the weak interaction
can generate masses). As we see below this result is a consequence of
using weak interactions interaction term H™ = V,3(1 — ;) in inncor-
rect manner and in result they obtained that right components of the

fermions participate in weak interactions.

Let us consider the equation for Green’s function of fermions taking

into account the standard weak interactions.

2 [Equation for Green’s Function in Weak Interac-

tions

The Green’s function method is frequently used for taking into account
electromagnetic interactions and strong interactions (chromodynamics)

effects [6]. The equation for Green’s function has the following form:

[7“(7:811 - V/l) - M]G(w’y) = 54($ - y)a (1)
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where V), characterizes electromagnetic or strong interactions and
iG(z,y) =< TY(z)¥(y) >, .

It is necessary to mention that the Green’s function method is a very
convenient method for studying the electromagnetic and strong inter-
action effects since these interactions are left-right side symmetric in-
teractions.

At present a number of works was published where Green’s function
was used for taking into account the weak interaction. There was
shown that the weak interaction can generate masses, i.e. masses of
fermions are changed in the weak interactions and then the resonance
enhancement of neutrino oscillations appears in matter [5]. In this work
we want to show that this result is a consequence of incorrect using a
specific feature of the standard weak interactions, namely, that the
right components of fermions do not participate in these interactions
(i.e. ¥p=Up=0).

Usually the equation for Green’s function for fermion (neutrino)

with weak interactions is taken in the following form:
[0, = Vi) = M]G(z,y) = 8*(z — y), (2)
where V, is
1
Vi =Vig (1= 1) = VP (3)

It is supposed that the term (3) in Eq.(2) reproduces a specific

feature of the weak interactions
1 - -
ViG(z,y) = Vg (1= 15)*T(¥(2)¥(y)) = V,T(¥1(z)¥r(y)).

However, this operation is not correct since it does not reproduce the
standard weak interaction. We see that, if we use directly the specific

feature of these interactions, then the equation for Green’s function we



must rewrite in the form

8=V, [ o }) - MG(ay) =S -y). (@

Then the interaction term in Eq.(4) is

‘I’RIO

g ‘T’RZO

] T(U¥R(¥r=0)+ (Yr=0)¥z¥;) =V,0=0, (5)

and then Eq.(4) is transformed in the following equation:

[v(i0,) — M1G(z,y) = 6*(z — y), (6)

which coincides with the equation for free Green’s function (i.e. equa-
tion without interactions). So, we see that the equation for Green’s
function with weak interactions (in matter) coincides with the equa-

tion for Green’s function in vacuum.

3 Impossibility to Realize the Mechanism of Reso-
nance Enhancement of Neutrino Oscillations in
Matter

In the previous part we have obtained that the equation for Green’s
function of fermions with weak interactions has the form (6). It is a
consequence of the fact that the right components of fermions (neu-
trinos) do not participate in the weak interactions. It means that the
weak interaction cannot generate masses (see also works [1-4]) and, cor-
respondingly, the weak interactions do not give a deposit to effective
masses of fermions (neutrinos) therefore, the mixing angle cannot be
changed in weak interactions (in matter) and it coincides with mixing
angle in vacuum. Hence, the mechanism of resonance enhancement of

neutrino oscillations in matter (MSW effect) cannot exist.



Probably, the same result takes place for renormcharge Q*(¢) (where
¢t is a transfer momentum in square) of the weak interactions [7],
i.e. renormcharge Q*(¢) in the weak interactions does not change and
Q*(t) = const differs from renormcharges e2(t), g*(t) of the electromag-

netic and strong interactions [8].

1 Conclusion

It was shown that the equation for Green’s function of fermions (neutri-
nos) with weak interactions (i.e. in matter) coincides with the equation
for Green’s function of fermions in vacuum. This result is a consequence
of the fact that the right components of fermions do not participate in
weak interactions. In result we have come to a conclusion: the mecha-
nism of resonance enhancement of neutrino oscillations in matter (i.e.
MSW effect) cannot exist.

In conclusion we would like to stress that in the experimental data
from [7] there is no visible change in the spectrum of the B® Sun neutri-
nos. The measured spectrum of neutrinos lies lower than the computed
spectrum of the B® neutrinos [8]. In the case of realization of the reso-
nance enhancement mechanism this spectrum must be distorted. Also,
the day-night effect on neutrinos regeneration in bulk of the Earth
keeps within the mistakes [9], i.e. it is not observed.
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Bewroes X.M. E2-2000-30
®ynxuus ['puHa B cnabbix B3auMonencTBusix (B BeLIECTBE)
U HEBO3MOXHOCTb peanu3auuu MSW-agdexra

IToxaszano, 4yro ypaBHeHue W1 pyHKuUMHM ['puHa (pepMHUOHOB (HEHTPHUHO) CO
cnabbiM B3aMMOJCHCTBUEM B BELUECTBE COBMNANACT C YpaBHEHHEM s (PyHKLMH
I'puna pepmuoHOB 6e3 B3aUMOnEHCTBYS, T.€. B BAKyyMe. DTO SBISETCS CIASACTBUEM
TOro (pakrta, 4TO NpaBble KOMIIOHEHTbI (PEPMHOHOB HE YYacTBYIOT B CaObiX B3au-
MOIEHCTBUAX. B pe3ynbrare Mbl IPUXOAUM K 3aKJTIOYEHHIO: MEXaHM3M pE30HaHC-
HOTO YCHJIEHUs OCUMJUIILMH HEUTPUHO B BeulecTse (T.e. MSW-acddexT) He Moxer
CYLLECTBOBATb.

Pabora BeimonHexa B Jlaboparopuu ¢usuku yactuuy OWSH.
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Beshtoev Kh.M. E2-2000-30
Green’s Function in Weak Interactions (in Matter)
and Impossibility of Realizing the MSW Effect

It is shown that the equation for Green’s function of fermions (neutrinos) with
weak interactions in matter coincides with the equation for Green’s function of
fermions in vacuum. This result is a consequence of the fact that the right compo-
nents of fermions do not participate in weak interactions. As a result we come to a
conclusion: the mechanism of resonance enhancement of neutrino oscillations in
matter (i.e. MSW effect) cannot exist.

The investigation has been performed at the Laboratory of Particle Physics,
JINR.
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