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

Z3 " W = ei2/37t
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Dark Matter and neutrino nature U(1)’

Krauss and Wilczek (1988)

Toy example
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Up to now only COHERENT SNS detected

14.6 Kg Csl 134 events (~300 day)
Kate Scholberg on Thursday
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CEVNS cross section

do Gl oo (5 MaT
dT 2T
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Weak charge
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NSI

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

S

Weak charge

4 A Q= 29, F2(¢®) 4 Ny Fx(¢”)] Qo =

—— x N? NSI

J. Barranco, O. G. Miranda, and T. |. Rashba JHEP, 12:021, 2005.
A. Drukier and Leo Stodolsky Phys. Rev., D30:2295, 1984

I F : MITP Topical Workshop 2022 E. Peinado




AN
\\j

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

|
Calibrgtia
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source 100 eV threshold

Pressure
vessel

= \ N NN

Currently under construction
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40 cm

E. Alfonso-Pita
~8 neutrino events/day

10 kg liguid Argon
bubble chamber
similar to PICO ~2.,900 neutrino events in 1 year
detector
~320 background events
T~90-130 °K cosmogenic
P~2 atm

~140 background events
Neutrons from reactor
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E. Vazquez-Jauregui and L. Flores talks

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

Laguna Verde

~15770 neutrino events/day

~3570 K neutrino events in 1 year

~68 K background events
cosmogenic

More details on Friday
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Light VGCtor Boson from U( 1 ) / L. Flores, et. al. SBC collaboration (2021)
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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
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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

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)’

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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CEVNS and DM searches complementarity

LMG de la Vega, L. Flores, N. Nath JHEP (2021)
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CEVNS and DM searches complementarity
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Light VGCtor Boson U(l)/ D diasl, L d Marci PRD (2014)
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Light Vector Boson U(1)’

Pv L. M. G. de la Vega and R. Ferro
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Preliminary results
L. M. G. de la Vega and R. Ferro

e=10"% e =10

0.100

0.010

0.001

Siné

10 1Q7
0.001 0.100 10 1000 .001 0.100 10 1000
Mz (GeV) Mz-(GeV)

I F J MITP Topical Workshop 2022 E. Peinado




Preliminary results
L. M. G. de la Vega and R. Ferro
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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.

* PV experiments are sensitive for kinetic and mass mixing and depending on the
couplings, even better constraints than BABAR
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4 different cases, two-zero textures, good
pheno and predictions
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Singlet scalar fields ¢i having charges i1 under u(l)

Singlet scalar fields ¢; having charges i
under U(1)’

L. Flores, N. Nath, EP, JHEP (2020)

4 different cases, two-zero textures, good
pheno and predictions

2 different cases, one-zero textures, good
pheno and prediction
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—xtend the SM with a
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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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