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Coherent Elastic Neutrino Nucleus Scattering
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How to compare model with COHERENT data

See also Y. Zhang parallel talk I

The expected CEvVNS signal is given by:
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NX) Nu'mber of nuclei in the *The conversion between nuclear recoil and the measured observable includes
active volume of the detector the presence of quenching factor, a very challenging quantity to be measured,
that for both Csl and Ar detectors is one of the parameter that affects the
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Non Standard Interactions

The general vector neutral-current neutrino non standard interactions described by the effective
four-fermion Lagrangian is:

LXS =—-2v2Gr > (Warr’vsr) Y €l (fvpf) _SM electroweak vector contribution
o,B=e,u,T =u n 2
e e Q2 =gV ZF2(1a%) + gV N Fx (1d1°)

Q2 = (g% +2e%Y + %) ZF(|g) + (gp + ¥ +2¢2) NFy([g1)]
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Assuming that neutrinos don’t change flavor and only electron and muon neutrinos are
involved in the process (as the case of COHERENT experiment):

NSI = —2\/_GF Z VEL’YPWL Z 7, f’Ypf

f=e,u f=u,d

No flavor changing NSI electroweak vector contribution
Q2 = (g5 () + 228 + el ZF2(|@1%) + (g} + < + 268 )N Fw (1))

*In principle we should also consider an axial contribution but in experiments looking for coherent scattering the axial
contribution is negligible
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Interactions mediated by non standard bosons

What if neutrino NSI are induced by a gauge Z’-boson with mass My and coupling g
associated with a new U(1)’ symmetry?

ng L g%/QZQ} W
“ V2GR + M2)

Depending on how the new light vector mediator couples to the SM, so assuming a value for
Q, and Qy it is possible to explore several models, for instance:

Universal model J. Liao and D. Marfatia- Phys.Lett.B 775 (2017)
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Interactions mediated by non standard bosons

How does the COHERENT theoretical rate of
events change with Z’ contributions?

Universal model B-L model  L,-L, model
4 Low energy: ) - N
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Constraints on the 3 models using COHERENT data
2 B\

Universal model
¢ Improved limits for My >4 MeV .| .,
* Degeneracy line related to the i

cancellation in the event rate
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Improved limits for 20 MeV <M, <200 MeV + Confirmation of already set limits.

* Promising opportunity to improve limits with
next COHERENT phase
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Thanks for the attention
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