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CEUNS: Coherent Elastic Neutrino-Nucleus Scattering
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For CEUNS:

o a low nuclear-recoil-energy threshold detector,
o a low-background environment,
o an intense neutrino flux.

Two types of neutrino sources

At Spallation Neutron Source, At nuclear reactors,
+ + —
Tt > Uy, n — per,
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COHERENT Collaboration: (o

Spallation Neutron Source (SNS) at Oak Ridge National Laboratory (ORNL)
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Results:

e 134 * 22 events at 6.7 0 CL (Csl)

e 306 =20 events at 11.6 0 CL (Csl)

e 159 =43 and 121 = 36 events at3 c CL (LAr)

COHERENT Collaboration, Science 357,1123 (2017),
arXiv: 2110.07730 [hep-ph] , arXiv: 2006.12659 [nucl-ex]
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with N* dependence
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Importance: The SM differential cross-section:

2
% - %MN [ Aq) + N(qz) ( MNT)

gp = 1/2 = 2sin* Oy, g’ = —1/2

CEUNS
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Non-standard interactions

e The effective Lagrangian:

® The etfective dimension-6 term: D (7,y”P;vj)( fprC 1 )2\/_ 2Ge
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NSI in U(1)" Models:
3-RHN
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CEvVNS and DM searches in U(1)" models .

=xiend the SM with a Dirac fermion  with @, = 1/3  (Giveg rioree <. romsie e v 1)

Z, symmetry stabilises y Resonant annihilation
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Generalized Neutrino Interactions (GNI):

AN B, 2\/§GF€£ ’Cﬁj (ﬂayﬂPLvﬂ)(ﬁ/ﬂPC ") Bergmann, Grossman, Nardi, PRD 60, 093008 (1999)
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Generalized Neutrino Interactions (GNI):
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GNI @ CEvNS
[

e Differential cross-section:
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Lindner, Werner Rodejohann, Xu, JHEP 03 (2017) 097
Aristizabal Sierra, De Romeri, Rojas, PRD 98 (2018) 075018

where Aq\, =1 — (1 —4sin°0,)Z/N, and

1 1
66" = 33(C5+ D), & = +(Cv + Da),

1 , 8
£ = ~(Ca+ Dy), r= ~3(C7 + D7),

2
R = F(CSCT — CpCr+ DgDp — DpDr).
e # of events: E; B do
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=] A »; | PlB) g dEAE,

where o = Vp Uy Vg
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One-parameter analysis:
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Two-parameter analysis:
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Final Comments: Cns

e NSI coming from U(1)’ models have been studied for the COHERENT data

e Complementarity between dark-matter direct searches and CEvNS experiments
has been explored

e (Combined analysis using COHERENT and reactor data has been pertormed to
constrain GNI parameters
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