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__ Motivation to study of v — A interactions at low and intermediate energies

The main goal is to construct a new generator simulating
neutrino interaction within a detector

The main inputs are the neutrino-nucleus cross sections in a wide energy
region.

The rate of neutrino-nucleon scattering in a medium at low energies can
be presented in the following form

Gin
Wi = ia [Cy (14 cos0)Sy(q,w) + C3(3 — cos0)Sa(q,w)]

where 6 is the scattering angle, V' is the normalized volume, n is the
nuclear density, Sy, and §4 are the vector and axial vector dynamic form
factors (FF), which depend on the transferred 3-momentum q and the
energy transfer w.
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___Fermi-liquid theory and neutrino scattering of nuclear matter

The FF Sy, 4 are related to the corresponding response function xy 4

g ImXV,A(waq)
n1—exp(—w/T)

SV,A (UJ, q) —

The Dyson type perturbation equations over the spin-independent F and spin dependent G
interactions of quasiparticles presented in the matrix form.

xv = X' =xvFx’

xa = X" —xaGx’,
Here xY is the diagonal 2 x 2 matrix consisting of Xg and x? which being the zero approximations of

the proton and neutron response functions over the interaction. For isospin-symmetric nuclear matter
F and G become also 2 X 2 matrices

Xy (L4 fanXa) + XU fonXs = X
X5 forxe + XU (1 + fopxn) = Xo

and

Xa(L+ gnnXa) + XAgpnXp = X

XagonXe + XA+ gopxn) = X -

where f,, fan, fon @and gpp, Gnn, gpn are the spin-independent and spin-dependent amplitudes of pp,
nn and pn interactions, respectively.

Note, that the amplitude of interaction between two quasi-particles ¢ and ¢’ with three-momenta p
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and p’ neglecting the tensor forces has the following form

fag (P, D) = f + f'(T-7)+g(0-0") +g'(a-0")(7-T')

where ¢ and ¢’ can denote p,n, and f, f', g, ¢’ are the Landau parameters, o and 7 are the spin and

isospin Pauli matrices, respectively.
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___ Application of the FLT to the analysis of v — A interactions

d3q
1/1 = Wy,
/1 V/(27T)3Wf

With this quantity one can estimate the cross section of the elastic neutrino interaction with a heavy

nucleus o
Va d3q -~
Oel [ A/ (27T)3 !

where Wfi =Va-Wygiand V4 = A -vn. Here A is the number of nucleons in a nucleus and
UN = 47r/3r§’v is the nucleon volume, 7 is the nucleon radius about 0.8 fm. To estimate the number
of neutrino interactions R per 1 second within a target T" we use the simple formula

R = PtargNAUVAfV

Here f, denotes the initial neutrino flux.
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___Comparison of the obtained results with other calculations
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Figure 1: The total v-"1Ge cross section as a function of the neutrino energy E,,.
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Figure 2: The total absorption v-4CAr cross section as a function of the neutrino energy E,,.
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__ Background from solar neutrinos
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Figure 3: The flux continuum [em ™ 2sec™ 1 MeV 1] as a function of the neutrino energy E,,.
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Figure 4: The total neutrino number per a month and MeV produced from 8B-v flux interacting with
1.kg "' Ge target as a function of the neutrino energy E,,.
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___CONCLUSION

I. The FLT can be applied to compute total cross sections for
neutrino scattering off heavy nuclei at low neutrino energies.

Il. The obtained cross sections do not contradict to other
calculations within different nuclear models.

Ill. The suggested approach is much simple in comparing to other
models.

IV. The cross sections obtained within the FLT are different from

the results obtained within the Fermi gas approximation in a factor
25-3at E, <5 —6MeV.

V. At higher energies such difference becomes smaller.

VI. The suggested approach can be applied to compute the
background from solar neutrinos interacting within a detector.

VII. At intermediate energies about a few hundred of MeV the main
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nuclear effect is a possible baryon isobar creation in a medium.

VIII. At high energies above 1 GeV a contribution of nuclear effects
to total v — A cross sections becomes small, it is less than 10%.
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