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The vanishingly small interaction with matter especially for low energies
distinguish neutrinos from other elementary particles. The second remark-
able experimental fact is that neutrino-matter cross-section increase with the
energy. Both these properties are explained with the help of contraction of
the gauge group of the Standard Electroweak Model already at the level
of classical gauge fields. Algebraically in the contraction limit the full La-
grangian of the model is split in two parts: L(j) = Lb + ε2Lf , where ε2Lf
includes neutrino fields along with their interactions and Lb includes all other
fields [1, 2]. From geometrical point of view the field space is fibered in such
a way that neutrino fields are in the fiber and all other fields are in the base.
This is the mathematical reason why neutrino fields don’t interact with all
other fields in the limit ε→ 0, but interact very weak for small ε.

For symmetric system contraction of its symmetry group corresponds to
some limit case of the system under investigation. To determine the physical
meaning of the contraction parameter the neutrinos elastic scattering on lep-
tons and quarks are considered. In the low-energy limit s� m2

W , where mW

is W -boson mass, neutrino-matter interaction cross-section is proportional
to squared energy s in central mass system σνm = G2

F sf(ξ), where GF is
Fermi constant and f is form-factor. From the transformation of the cross-
section under contraction σνm → ε4σνm it follows that contraction parameter
depend on neutrinos energy

ε2(s) =
√
GF s ≈

g
√
s

mW

.

Therefore, the mathematical contraction procedure can be physically con-
nected with the experimentally verified behavior of neutrinos-matter cross-
section, which is decreased when neutrinos energy go down [3].

The nonrelativistic limit c → ∞ in special relativity was resulted in the
notion of group contraction [4]. In our model on the contrary the notion of
group contraction is used to explain one of the fundamental limit process of
nature.
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