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XENON1T Anomaly

» 3.3 o excess in the low energy electron recoils

» 285 events observed in the region between 1-7 keV
m 235 + 15 events were expected LXe
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XENON1T Anomaly
[ Jele]e]

What is behind this excess ?
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XENON1T Anomaly
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Solar Neutrinos + New Interaction

120 T T T T T

100} ] E a
% 80 1 ] ] I l l b
& 3
5 o T #
7
: | [
S a0f l 1
1]
201 — B, 4 1
1 SRldata
1 1 1 1 1
0 5 10 15 20 25 30 0
Energy [keV] (] 10 20 30 40 50
Er
Téssio Melo 25 May 2021




XENON1T Anomaly
[e]e] o]

v — e scattering via Z’

» Simplified coupling :

gv _ Ge 7
Lgrgs D (ZVV’)/”V-‘F Zel'y“l)Z'

» Cross section :
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XENON1T Anomaly
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v — e scattering via 7’

» Assume :

» Differential rate :

o Ny /dE,, d¢ doy,
dER dE, dER

(Np ~ 10291, ® ~ 102y TkeV ~2)
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The model
00000

Two Higgs doublets :
%) (%)
¢, = ( b, Q2= | "3
¢ 2
A motivation to introduce the U (1) symmetry in the 2HDM is the flavor problem
Neutral scalars mediate flavor changing neutral interactions at tree level
General Yukawa Lagrangian with two scalar doublets :

—Loupom = y'QP1dR + yluQ&’VluR +y'®Ldrep+
+428Qdodg + y**QPoug + y**Looer + h.c.

Ko KO

Téssio Melo Hints of Light New Physics 25 May 2021 8/16



The model
0@000

Particles UR dr Qr Ly, eRr Ngr [ [ Pg
U(l)p—r Charges 1/3 1/3 1/3 -1 -1 -1 0 2 2

» 3 right-handed neutrinos Ny for anomaly cancellation

» Scalar singlet @5 coupled to neutrinos

~L, DyPL&;Ng + YMNED,Np

» Neutrinos become massive after U(1) breaking = Type | seesaw mechanism

Z ' Interactions :
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The model
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Z' Mass :

mys ~ gus

mg: and g are not independent.

Forg=10"%vs=1TeV = my ~1MeV. Too heavy!
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The model
[e]e] le]e}

Z' Mass :
My ~ gUs

mg: and g are not independent.

Forg=10"%vs=1TeV = my ~1MeV. Too heavy!

U(1l)y ® U(1) g—r. Kinetic mixing :
el B = Lyigs=—eelt Z,

em“pu

gy =29 , ge=2g+4ee
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The model
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» x2-fit for the 29 bins in the range 1 — 30 keV of electron recoil energy
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» Sample signals for m;, = 10keV and m s = 50keV
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The model
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» Favored region in the plane e x m 4/, assuming fixed g = 1 x 10—8
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Accommodating (g — 2)p
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2HDM-U(1)p—r and (g — 2),, Anomaly

» A 4.20 discrepancy :
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Accommodating (g — 2)p
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2HDM-U(1)p—r and (g — 2),, Anomaly

» Dark photon-like Z’ is excluded as an explanation for the (g — 2),,
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Accommodating (g — 2)p
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» Z’ mass in the range 10MeV < m 4, < 200MeV
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Conclusions
[

Summary

= XENONT1T experiment has observed an excess on electronic recoils which is not
the signal expected from a WIMP

m It may be related to neutrino physics if new light mediators enhance the interaction
of solar neutrinos with electrons at low energies

m We propose a complete model that realizes this idea to account for the XENON1T
signal

= A modified version of the model can accommodate the (g — 2),, anomaly,
although not both anomalies simultaneously
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