arXiv:physics/0305015v3 [physics.gen-ph] 12 Feb 2008

ADDENDUM: ON THE TYPE OF THE SPIN POLARIZATION DEPENDENCE OF THE NEUTRINO MASS AND CHARGE

Rasulkhozha S. Sharafiddinov

Institute of Nuclear Physics, Uzbekistan Academy of Sciences, Tashkent, 702132 Ulugbek, Uzbekistan

We discuss the characteristic features of the latent nature of the neutrino mass, according to which, all components of leptonic current can appear in the interaction type dependence. Such a regularity, however, requires the modification of the some denotations in the corresponding formulas of the paper On the type of the spin polarization dependence of the neutrino mass and charge [1]. We will also include in a given letter the full version of the original article with necessary replacements of the structural variables. They of course do not change our implications.

In our original paper [1] the question has been raised as to whether there exists any spin polarization type dependence of the neutrino mass, charge and behavior. This sight at the nature of the neutrino is based logically on the analysis of the possible processes of elastic scattering of longitudinal and transversal polarized light neutrinos (ν = ν_e) by spinless nuclei in the presence of the Coulomb m^E_ν , weak m^W_ν and the united electroweak m^{EW}_ν masses, and also the charge f_{1ν}, magnetic f_{2ν}, anapole g_{1ν} and electric dipole g_{2ν} moments of incoming fermions with neutral currents. At the definition of their cross sections, we used the matrix elements of transitions in the form

M^E_{fi} = 4πα q^2_E u(p^′_E, s^′)[γ_μf_{1ν}(0) − iσ_{μλ}q^λ_Ef_{2ν}(0)+

+ γ_5γ_μg_{1ν}(0) − iγ_5σ_{μλ}q^λ_Eg_{2ν}(0)]u(p_E, s)J^γ_μ (q_E), (1)

M^W_{fi} = G_F √ 2 u(p^′_W , s^′)γ_μ(g_{Vν} + γ_5g_{Aν} )u(p_W , s)J^{Z0}_μ (q_W ), (2)

where q_E = p_E − p^′_E, q_W = p_W − p^′_W , p_E(p_W ) and p^′_E(p^′_W ) denote the fourmomentum of a particle before and after the electric (weak) scattering, s and s^′ are the helicities of these states, J^γ_μ and J^{Z0}_μ are the nuclear currents in the studied processes, g_{Vν} and g_{Aν} correspond to the vector and axial-vector components of leptonic weak neutral currents.

According to our description, the electric mass of the neutrino leads to its Coulomb scattering. At the exchange by an Z^0-boson, only the weak component of mass is responsible for the scattering.

In the framework of mass-charge duality [2], each of the existing types of charges testifies in favor of the availability of a kind of inertial mass. Any particle of a Dirac nature can, therefore, have simultaneously both electric and weak [3] masses.

Thus, in the mentioned paper [1] the neutrino scattering by nuclei of an electroweak charge going at the expense of the interference between the interactions (1) and (2) is analytically described as 2ReM^E_{fi}M^{∗W}_{fi} = 8παG_F √ 2q^2_{EW} Reρ_{EW} ρ^′_{EW} [γ_μf_{1ν}(0)− −iσ_{μλ}q^λ_{EW} f_{2ν}(0) + γ_5γ_μg_{1ν}(0)−

− iγ_5σ_{μλ}q^λ_{EW} g_{2ν}(0)]γ_μ(g_{Vν} + γ_5g_{Aν} )J^γ_μ (q_{EW} )J^{Z0}_μ (q_{EW} ) (3) and it is assumed additionally that q_{EW} = p_{EW} − p^′_{EW} , m^{EW}_ν = m^E_ν + m^W_ν , ρ_{EW} = u(p_{EW} , s)u(p_{EW} , s), ρ^′_{EW} = u(p^′_{EW} , s^′)u(p^′_{EW} , s^′). On the other hand, as follows from considerations of symmetry, any component of leptonic current there exists at the availability of a kind of charge [4]. If this is so, each of the interactions (1) and (3) states that the terms f_{iν} and g_{iν} responsible for the interference scattering are not of those form factors which arise as a result of a particle Coulomb mass. The account of their differences leads (1) to the following:

M^E_{fi} = 4πα q^2_E u(p^′_E, s^′)[γ_μf^E_{1ν}(0) − iσ_{μλ}q^λ_Ef^E_{2ν}(0)+

+ γ_5γ_μg^E_{1ν}(0) − iγ_5σ_{μλ}q^λ_Eg^E_{2ν}(0)]u(p_E, s)J^γ_μ (q_E) (4) and that, consequently, the interactions (3) must have the form 2ReM^E_{fi}M^{∗W}_{fi} = 8παG_F √ 2q^2_{EW} ReΛ_{EW} Λ^′_{EW} [γ_μf^I_{1ν}(0)−

−iσ_{μλ}q^λ_{EW} f^I_{2ν}(0) + γ_5γ_μg^I_{1ν}(0)− − iγ_5σ_{μλ}q^λ_{EW} g^I_{2ν}(0)]γ_μ(g_{Vν} + γ_5g_{Aν} )J^γ_μ (q_{EW} )J^{Z0}_μ (q_{EW} ). (5) Here Λ_{EW} = ρ_{EW} and Λ^′_{EW} = ρ^′_{EW} . Unlike f^E_{iν} and g^E_{iν}, the interference terms f^I_{iν} and g^I_{iν} characterize the united electroweak mass dependence of the neutrino form factors.

Inserting (2), (4) and (5) in dσ_{E,W} (s, s^′) dΩ = 1 16π^2

|M^E_{fi} + M^W_{fi} |^2, (6)

we find for the elastic scattering cross sections an explicit expressions which coincide with the corresponding formulas from the paper [1] if make there the following replacements: f_{iν} → f^t_{iν}, g_{iν} → g^t_{iν}, F_{EW} (q^2_{EW} ) → F_I (q^2_{EW} ), θ → θ_K, σ^ν_o → σ^j_o, ρ → ρ_{EW} , t = E, I, j = E, EW, K = E, EW, W. Of them θ_K denotes the scattering angle in the mass type dependence, F_I is the nuclear interference form factor, σ^j_o describes the Mott cross section at the neutrino interaction in the presence of one of the masses, m^E_ν or m^{EW}_ν , and ρ_{EW} is the electroweak interference coefficient.

Thus, the general picture is obtained of elastic scattering in which an important part is said of the compound structure of mass and charge.

Therefore, we will include in this letter the full version of the paper [1] with the above noted modifications. They of course do not change our implications based on the analysis of earlier findings.

References

[1] R.S. Sharafiddinov, Spacetime Subst. 3, 134 (2002); physics/0305015, v 2. [2] R.S. Sharafiddinov, Spacetime Subst. 3, 47 (2002); physics/0305008. [3] S. Weinberg, Phys. Rev. Lett. 29, 388 (1972).

[4] R.S. Sharafiddinov, Spacetime Subst. 3, 86 (2002); physics/0305009.