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Coherent Elastic Neutrino-Nucleus Scattering (CEvVNS): Coherent Elastic Neutrino-Nucleus Scattering (CEvNS):
v+ A4 —-oS>v'+A4 The differential cross section 1s described by formula:
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In 1973, a neutral current has been discovered in weak /’ dE 4 2F°

interactio.ns: o . . "o where G is Fermi constant, ' (Q?) is nuclear formfactor Q is four-momentum, Q= N - (1- 4 sin?(8y))*Z is
Observation of neutrino-like interactions without muon VA nuclear a weak charge of nucleus with N neutrons and Z protons, 6,, is Weinberg angle.

or electron in the Gargamelle neutrino experiment. boson
Phys. Lett. B 46, 138—140 (1973).

recoil
Since sin?(0y) = 0.25, o ~ N°.
a For heavy nuclei (Xe, Cs, I), <o>~= 7-104! cm? averaged over the energy spectrum of reactor antineutrinos.

In 1974, the 1dea of coherency at small momentum ¢ transferred to a nucleus (gR<<1, where R 1s a size
of nucleus) :
D.Z. Freedman, Coherent effects of a weak neutral current, Phys. Rev. D 9 (1974) 1389.

The process plays very important role in astrophysics (supernova dynamics).

If the cross section differs from the predicted one, this may be an indication of “new physics”.
For heavy nucle1, CEvNS starts playing role when the neutrino energy < 50 MeV

The possible practical application is nuclear reactor monitoring.
The process hasn’t been observed during more than 40 years (until the discovery by COHERENT in

2017) because of technical difficulties: the energy deposition in a detector produced by nuclear recotls 1s
Q@V region, and the detector mass must be significant: several kg or more. The CEvVNS process has not been observed yet for the

low-energy antineutrinos from a nuclear reactor!
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3 . - The building and the reactor is a good shield
= from muons and n-component of cosmic rays
Expected signal in RED-100 from nuclear recoils for the reactor antineutrinos (CEVINS process). RED-100 performance: single electron (SE) is a very important characteristic of a two-phase
detector.
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RED-100 performance: LXe purity Search for double beta decay of 12Xe and "3Kr isotopes
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