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Sklpper-CCDs sensitive to smgle eIectron exmtatlons
open a new window to low-energy phenomena, such as

coherent neutrino-nucleus scattering (CEUNS). Particularly

interesting is the use of Skipper-CCDs to study CEUNS
from reactor neutrinos, with energies below ~5 MeV.

The VIOLETA experiment aims to measure CEVENS using
neutrinos from the Atucha reactor, placing a 1 kg Si
skipper-CCD detector 12 m (see Poster-523 and
Poster-521 for other possibilities) away from the reactor.
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The event rate at the detector IS glven by
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with the CEUNS cross section proportional to
(N = (1 — 4sin? HW)Z)Z, where N and Z are the mass
and atomic numbers, respectively. Thus, a precise
measurement of sin” @}, at low momentum transfer

could be possible. The measured ionisation energy is
related to the recoil energy through the quenching

factorE; = QFE, .
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A ﬁrst study of the physics potential of a reactor neutrino expenment
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Poster ID: 508

We use the Daya Bay flux measurements [1] and covariance matnx as
input for the flux for £, 2 2 MeV and the prediction from Vogel and
Engel for energies below. The running time for the experiment is T = 3
years with 135 days of background measurements. A total
background of 10° d.r.u is assumed. For the quenching factor we
assume two cases, the one described by Ref.[1] (@, ;) and the more
conservative one dubbed as CONNIE Chavarria (@) from Ref.[2]. We

perform a )(2 analysis introducing systematic uncertainties with the
pull method and using the covariance matrix from Daya Bay.
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We assume dlfferent background models and the two quenchlng factors W|th dn‘ferent errors. The most conservative background estlmatlon Is that it is uncorrelated bin to b|n such that the systematlc error assomated to it would be

bkg)Z

1/(10°d .r.u x AE,, % 135 days). For AE,. = 50 eV, ol.b k8 ~ 1.2% in each energy bin. Other systematic uncertainties are the isotopic composition of the reactor or the error in the quenching factor.
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Conclusmns

O Skipper-CCDs could allow us to measure for the first time CELNS from reactor neutrinos, allowing for a measurement of sin? HW at low momentum transfer.
O The most important systematic uncertainties have been identified: the reactor-off background and the quenching factor. If the background is inversely proportional to the energy, the sensitivity is greatly degraded

as sighal and background look alike.

O |f a background model is available the measurement of sin? 0y, is possible with an O(1%) error, even with the conservative quenching factor measured by Chavarria.
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