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Dark Matter and neutrino nature  U(1)′￼

U(1)
eiθ

Z2 ±1
Z3 ωn ω = ei2/3π

Can be used for

DM stability

 global or localU(1)′￼

ϕ → eimθϕ χ → e−inθχ

m < n ϕy χ

SSB ⟨χ⟩ ≠ 0

⊂V

ϕy⊂V

U(1)′￼ → ZN N =
n
m

Toy example
Krauss and Wilczek (1988)
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 Bonilla, Centelles-Chulia, Cepedello EP, Srivastava PRD (2020)DM stability

U(1)B�L ! Zm
m = 2n
n > 2

Z4, Z6, ...

For Majorana neutrinos Centelles-Chulia, Cepedello EP, Srivastava (2020)

For more details also: Bonilla, EP, Srivastava (2020)

Dark Matter and neutrino nature  U(1)′￼

Talk by:

Vicente


Talks by:
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 Bonilla, Centelles-Chulia, Cepedello EP, Srivastava PRD (2020)

If SM leptons even power
If SM leptons odd power

DM (F or S) transforming as odd 
Automatically stable

Scalar DM transforming as  odd 
Automatically stable

Fermionic DM transforming as  even 
Automatically stable

Dark Matter and neutrino nature  U(1)′￼

Bonilla, EP, Srivastava (2020)
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i v2
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vi

2
m2

Z′￼
= ∑

i

g′￼Q2
i v2

i

Small Low scale

If  for quarksQf ≠ 0 If  for leptonsQf ≠ 0

Garcia-Cely’s talk
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SBC collaboration 

100 eV threshold

10 kg at 3 m  a 1-  reactorMWth

A TRIGA Mark III research 
ININ

∼8 neutrino events/day

∼2,900 neutrino events in 1 year

Currently under construction

E. Alfonso-Pita

∼320 background events 

          cosmogenic

∼140 background events 

          Neutrons from reactor

10 kg liguid Argon

 bubble chamber

similar to PICO 

detector


T~90-130 
P~2 atm

oK

L. Flores, et. al. SBC collaboration (2021)
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Light Vector Boson from  U(1)′￼

ℒ ⊃
m2

Z′￼

2
Z′￼μZ′￼μ + ig′￼Z′￼μ(Qf f̄γμ f ) m2

Z′￼
= ∑

i

g′￼Q2
i v2

iSSB ⟨ϕi⟩ =
vi

2

U(1)B−L

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


NSI
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Dark Matter from U(1)B−L

ℒ ⊃ MD χ̄χ + χ̄γμ(∂μ + ig′￼QχZ′￼μ)χ

Extend the SM with a Dirac fermion  with χ Qχ = 1/3

Will need a scalar fi ϕ

Qϕ =

1

2

Dirac neutrinos

Majorana neutrinos ϕN̄cN

Resonant annihilation Mχ ≃ Mz′￼
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Extend the SM with a Dirac fermion  
with 

χ
Qχ = 1/3

Extend the SM with a Majorana fermion  
with 

χ
Qχ = 1/2

ℒ ⊃ MD χ̄χ + χ̄γμ(∂μ + ig′￼QχZ′￼μ)χ ℒ ⊃ MD χ̄χ + χ̄γμ(∂μ + ig′￼QχZ′￼μ)χ +λϕ1χ̄c χ

Annihilation ans co-annihilation

 ϕ1

Only trough gauge boson


Z′￼

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


LMG de la Vega,  L. Flores, N. Nath Arxiv:2107.04037 


Talk by:

Vicente


Garcia-Cely’s talk
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Lepton flavored U(1)′￼ = U(1)B−2Lα−Lβ

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

Gauge U(1)B−2Lα−Lβ

Anomaly free

3 RH neutrinos 

2 U(1) breaking scalar fi

Neutrino phenomenology

ϕ1 ϕ2

U(1) 1 2

⟨ϕ1⟩ ⟨ϕ2⟩

6 possible choices for 𝛼𝛽

 𝛼𝜇𝛽𝜏

MN =
M1 yN

1 ⟨ϕ1⟩ yN
2 ⟨ϕ2⟩

yN
1 ⟨ϕ1⟩ yN

3 ⟨ϕ2⟩ 0
yN

2 ⟨ϕ2⟩ 0 0

⟨ϕ1⟩
⟨ϕ1⟩

Charged leptons diagonal
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Good  phenoν

Singlet scalar fields φi having charges i under U(1)ʹ 

Singlet scalar fi 


ϕi i

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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CEvNS and DM searches complementarity

U(1)B−L
Mχ ≃ Mz′￼

/2
LMG de la Vega,  L. Flores, N. Nath Arxiv:2107.04037 
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CEvNS and DM searches complementarity

U(1)B−L
Mχ ≃ Mz′￼

/2

Allowed

 Region

LMG de la Vega,  L. Flores, N. Nath Arxiv:2107.04037 
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U(1)B−2Lα−Lβ

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

B4

B3
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A1

A2

mee = 0
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P. Coloma, M. C. Gonzalez-Garcia, and M. Maltoni  
JHEP. (2021) 

Oscillation for U(1)B−3Lα
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• It is easy to incorporate DM in  gauge models without extra symmetries.


• Lepton flavor models compatible with neutrino phenomenology in agreement 
with experiments.


• Complementarity between DM direct searches, collider and CEvNS 
experiments.

U(1)′￼

Conclusions
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¡Gracias!


