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CEvVNS

CEvNS occurs when the neutrino energy E, is such that nucleon amplitudes
sum up coherently = cross section enhancement

Coherent Elastic

Neutrino-Nucleus Scattering /1 Z RN = q 5 200 MeV
(CEVNS)
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Relevant neutrino sources
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CEvNS observed by COHERENT more than 40 years after its prediction

COHERENT uses neutrinos produced in SNS

@ Oak Ridge National Laboratory in the collision p —Hg

Akimov et. al. 2017
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Presence of CEvNS favored @ the 6.7¢ level. Data consistent with SM @ the 1o

DAS, De Romeri, Rojas, 2018
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Non-standard interactions parametrized in a model-independent and

phenomenological way

_ _ gV gA
Z~Gp ), Vi(l—Ys)Yuqu(f??j —6?]- Ys)vHq
qg=u,d

Wolfenstein, 1978

(matter potentials) DIS and COHERENT data

Phenomenological constraints from forward coherent scattering

[ Scenarios ]

Gonzalez-Garcia et. al, 2017

m For m%, < g° contributions of NSI to DIS are suppressed, g5 o 2 (10GeV)?

m Light mediator scenarios: My < [10,103] MeV = DIS constraints evaded

m Heavy mediator scenarios: Mx c [1,103] GeV all constraints apply

COHERENT constraints are particularly relevant for light mediators
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Gonzalez-Garcia et. al, 2017

contributions to the CEvNS

COHERENT data has been used to constraint NSI

J. Liao & D. Marfatia, 2017
Kosmas et. al, 2018
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NSI are a subset of a larger set of neutrino-quark interactions: Neutrino

Generalized Interactions (NGl)

Lee & Yang (1957)
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Constraints from forward coherent scattering are only relevant for vector interactions

Matter potentials Bergmann, Grossman, Nardi, 1999
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Matter potential
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Scalar & Pseudoscalar: Helicity suppressed

Vi, ~Gfn Fro
Axial & Tensor: Relevant only in polarized media
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Only vector NGI are constrained by forward coherent scattering
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Cross section parameterized in terms of nuclear currents: Scalar, Vector and Tensor
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« Single parameter case: Only one nuclear current present at a time

o Two parameter case: Two nuclear currents are simultaneously present
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The presence of NGI can indeed improve the data fit... In particular for the vector NGI

Counts/2PE
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If such trend persist with further data... Is there BSM physics hidden in CEvNS [??]
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Ideal world result
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Measure low-energy spectrum
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COHERENT data and forthcoming data from CONUS and e.g. v-CLEUS
will allow studying the presence of new physics at low v energies

Good understanding of the SM contribution including the axial piece,

nuclear physics form factors...

NGl are the most general set of effective interactions. Using current data

we have derived constraints: NGI can still be fairly large

If new interactions are present in the neutrino sector, forthcoming data

might allow their discovery
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