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The Neutrino Flux
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Neutrino Scattering

Coherent Scattering:

Incoming neutrino Recoiling nucleus
g >

Outgoing neutrino

Differential recoil rate: ar — Ny / do dN”dE,,

A little kinematics: B = % (ER + \/E}; + QERmN)
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Recoil Energy

Scafttering events produce a
spectrum of recoils

Light vector mediators are most
visible at low energy

Looking at higher energy has
advantages for scalar interactions
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O Two dimension 4 operators

LD ¢(9usVrVL + 94599)

O Dimension é operator
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Scalar NSI (Xe)
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UV Motivation: Leptoquarks

GUT models (unification of quarks and leptons)

Possible solutions to:

Neutrino masses
(.g - 2);1

Flavor anomalies

LHC constraints currently dominant (from pair production and Drell-Yan)



A Two Leptoquark Model

OBased on the Zee Model of neutrino mass generation
0S,=(3,1,1/3)
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Neutrino Masses

O Expanding SU(2) doublets, dropping unnecessary terms, adding a higgs coupling

Lo\ (V@-R— - EJ@-RJF) + X (ved;y — 0as) Sy — pR™HYST + h.c.
O R~ and S; mix via Higgs - m, , in the new basis mixed by angle 8 (H) Y
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Leptoquarks in the IR

O Integrate out the LQ

MDA -
Lo P ) Grm) = €5 = N3, /AGpmd,
O New effective nuclear charge:
1
as = —(Zmyp fq + Nmn f{) ~ 3.74A = 0.75Z
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O Careful which neutrinos we use



Scalar LQ Yukawa (Xe)
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Scalar LQ Yukawa (Xe)
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Summary

Future DM experiments can improve constraints on certain Leptoquarks

Thank You
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