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NON STANDARD NEUTRINO INTERACTIONS (NSI)
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Usetul to study new vector interactions in a
model independent way

Could have sizable effects in:
« Production
« Detection

= Propagation in matter
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COHERENT Collaboration-D. Akimov(Moscow, ITEP and Moscow Phys. Eng. Inst.) et al. (Apr 3, 2020)
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GENERALIZED NEUTRINO INTERACTIONS (GNI)

e Also referred to as NG|
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GNI framework features

e Can describe new interactions in Model-indepent framework
* [ ow-energy Effective Field Theory
e Naturally includes RH neutrinos

e Suitable for low-energy experiments (below the EW scale)

e Not as robust as SMEFT
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DARK MATTER DIRECT DETECTION EXPERIMENTS
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Fig. 1. Working principle of a two-phase TPC.
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DARK MATTER DIRECT DETECTION EXPERIMENTS
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DARK MATTER DIRECT DETECTION EXPERIMENTS
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DARK MATTER DIRECT DETECTION EXPERIMENTS
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Neutrino-electron cross section
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In collaboration with:

RESULTS FOR eS Jesus Celestino, Francisco Escrihuela,
g Omar Miranda, Ricardo Sanchez
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T Jesus Celestino, Francisco Escrihuela,
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COHERENT ELASTIC NEUTRINO NUCLEUS SCATTERING
EXPERIMENTS
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CEvVNS cross section
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GNI couplings
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COMMON PARAMETRIZATION

For Scalar interactions:
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In collaboration with:

RESULTS FOR g qS Omar Miranda, Gonzalo Sanchez
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In collaboration with:

RESULTS FOR 8 q T Omar Miranda, Gonzalo Sanchez
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Comparing with previous limits

Experiments Scalar Pseudoscalar Tensor
e~ et + TEXONO \e | < 2.82 [e&°] < 0.38 esF] <0.40 | &), "l < 0.16]eeT| < 0.07
e~et + CHARM-II [ ecy | < 4.35 e6X] < 0.31 o0, < 0.24)eeT| < 0.03
e et | €7 ‘ < 3.98 &% | < 0.40 ‘8 ‘ < 0.22]e5T] < 0.12
ee"‘—l—TEXONO-I—CHARMII‘geS‘<234\e 51 < 0.25 \e Pl <0.25 ‘g ‘<()13|e 71 '<0.03
e e™ + TEXONO ‘g | < 2.28 |€5°| < 0.28 &P < 0.29 ‘geT‘ < 0.13e&l] < 0.07
~et + CHARM-II &, | < 2.94 e X| < 0.25 &5 | < 0.16[eeT| < 0.03
CHARM—e \g | < 0.026 e2X] < 1.9 \g 'l <0.13 el < 0.13
CHARM + CDHS (+ NuTeV) | \ < 0.018 |e%¥| <0.15(0.1) \ \ < 0.09 lexT| < 0.01(0.006)
HARM—e + CHARM + CDHS (+ NuTe\{)g | < 0.015 [ezX| <0.15(0.1) | ed \ < 0.08 [egT| < 0.01(0.006)
CHARM—e €2X]| < 1.9 €2T] < 0.13

CHARM + CDHS (+ NuTeV) €2X| < 0.15(0.1) el | < 0.01(0.006)




SUMMARY

e So far, no evidence of nonzero GNI couplings

e Dark matter experiments :
e can improve current TENSOR GNI with electron recoils
e will soon provide insights of GNI with nuclear recoils

e CEVNS experiments are better at constraining SCALAR GNI
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BACKUP
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RESULTS FOR &€
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