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Light Vector Boson from U(1)’
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Light Vector Boson from U(1)’
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Dark Matter and neutrino nature U(1)’

Bonilla, Centelles-Chulia, Cepedello, EP, Srivastava (2018)
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Dark Matter and neutrino nature U(1)’

Z3 " W = ez2/37t
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AN
\\j

FLASY 2022

E. Peinado




Dark Matter and neutrino nature U(1)’

Krauss and Wilczek (1988)

Toy example
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Up to now only COHERENT SNS detected
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Up to now only COHERENT SNS detected

De Romeri and Marfatia talks on Friday 14.6 Kg Csl 134 events (~300 day)
Hati on Thursday
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Suggestive evidence for coherent elastic neutrino-nucleus scattering
from reactor antineutrinos —

J. Colaresi!, J.I. Collar?,* T.W. Hossbach®, C.M. Lewis?, and K.M. Yocum?
! Mirion Technologies Canberra, 800 Research Parkway, Meriden, CT, 06450, USA3 ]
*Enrico Fermi Institute, University of Chicago, Chicago, Illinois 60637, USA and '
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CEVNS cross section
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J. Barranco, O. G. Miranda, and T. I. Rashba JHEP, 12:021, 2005.
A. Drukier and Leo Stodolsky Phys. Rev., D30:2295, 1984
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CEVNS cross section

Weak charge
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L. Flores, et. al. SBC collaboration PRD (2021)

100 eV threshold

Currently under construction

A TRIGA Mark lll research Laguna Verde
ININ

100 kg at 30 m from a 2000-
MW, power reactor

~8 neutrino events/day ~1570 neutrino events/ day

~2.,900 neutrino events in 1 year ~3570 K neutrino events in 1 year
~320 background events ~68 K background events
cosmogenic cosmogenic

~140 background events
Neutrons from reactor
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Light VGCtor Boson from U( 1 ) / L. Flores, et. al. SBC collaboration (2021)
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Weak mixing angle sin” Oy
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FIG. 1: RGE running of the weak mixing angle in the
MS renormalization scheme [39, 40], as a function of the
energy scale u. The expected measurements and 1o un-
certainties for setups A, B and B(1.5) are shown in solid
purple, solid orange, and dashed orange, respectively.
Measurements from other experiments are also presented.
Figure adapted from [39].

I F : CINVESTAV Altas Energias 2022

L. Flores, et. al. SBC collaboration (2021)

Neutrino magnetic moment

10 T 17T Il T T T T T T T 71T ] — T T T ;]_‘l TTT
B L'cr)) .SI i
| ——  Setup A & & |

2 | —— SetupB Q% é 1

-——- Setup B(1.5

i etup B(1.5) 5,_7-:1 EJ |

- O O _

i O O ]
6 i
4L i
- 90% C.L. a1
2 i

0 Ll Il 1 1 ! e L II 1 1 1 L1111
107" 10~ 10°

1207 (,UB)
E. Peinado




L. Flores, et. al. SBC collaboration (2021)
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Figure adapted from [39].
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Pita, Flores, EP, Vazquez-Jauregui PRD (2022)
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Pita, Flores, EP, Vazquez-Jauregui PRD (2022)
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GNI from CEVNS Flores, Nath and EP PRD (2022)
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Dark Matter from U(1),_,
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Dark Matter from U(1),_,

=xtend the SM with a Dirac fermion y with Q, = 1/3 2

2 D Mpyy+xrH0,+18'0,2,)x

Will need a scalar field @ for SSB

Dirac neutrinos

Majorana neutrinos ¢NN x
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Dark Matter from U(1),_,

=xtend the SM with a Dirac fermion y with Q, = 1/3 2

2 D Mpyy+xrH0,+18'0,2,)x

Will need a scalar field @ for SSB

Dirac neutrinos

Majorana neutrinos ¢NN
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Resonant annihilation M% ~ MZ,/Z
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DM abundance

DM Detection CEUNS

Resonant annihilation
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LMG de la Vega, L. Flores, N. Nath JHEP (2021)
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Lepton flavored U(1)' = U(l)B_zLa_Lﬁ

L. Flores, N. Nath, EP, JHEP (2020)
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2 U(1) breaking scalar fields

¢ ¢,
Uy 1 2

1

1
QM%/ = g% = (vi + 4v3)

11

(p1) ) Neutrino phenomenology

I F : FLASY 2022 E. Peinado




Lepton flavored U(1)' = U(1)g_,; _ L,
L. Flores, N. Nath, EP, JHEP (2020)
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Lepton flavored U(1)' = U(1)z_5; Frampton, Glashow, Marfatia, PLB (2002
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Lepton flavored U(1)' = U(1)z_5; Frampton, Glashow, Marfatia, PLB (2002
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Lepton flavored U(1)' = U(1)z_5; Frampton, Glashow, Marfatia, PLB (2002
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Conclusions

* Light vector bosons can have a strong impact in low energy experiments

 CEVNS are competitive for light vector bosons with direct couplings to SM
Fermions

 Complementarity between DM direct searches, collider and CEVNS
experiments.
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—xtend the SM with a

L D> Mpiy+irt0,+ig'Q,Z)x

with O, =

Dirac fermion y

1/3

Only trough gauge boson
Z/
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—xtend the SM with a Majorana fermion y
with Q, = 1/2

L D Mpyy+ iy, +ig'0,Z)y +ip vy

Annihilation ans co-annihilation

P

See for instance Bonilla et al. New Journal of Physics (2020)
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