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Global U(1)B�L
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Chikashige, Mohapatra & Peccei Phys. Lett. B98 (1981).
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The model: Global U(1)B�L

U(1)B�L Z
2

� +2 +
NaR �1 +
�R �1 -

L � µ2

HH†H � �H(H†H)2 + µ2

��
†�� ��(�

†�)2 � �H�(H
†H) (�†�)

�
✓
�Nabp

2
�† NRaN

c
Rb + h.c.

◆
� (Y↵aL

↵
LHNRa + h.c.)

�
✓
��p
2
�† �R�

c
R + h.c.

◆

Miguel Escudero (IFIC) Global U(1)B�L and dark matter 14-06-17 3 / 9



Phenomenology Summary
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3) Fixed couplings �� = m�/vB�L, �N = mN/vB�L

Particle Description Properties/Constraints
� Dark matter Right relic abundance, DD and ID
⌘ The Majoron Very feebly interacting with SM: L ⇠ 10�20⌘f̄

SM

�5f
SM

⇢ CP-even scalar Direct searches, Higgs decays and DD
N Sterile Neutrino New invisible decay modes
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Scalar Constraints: LEP & LHC

Direct Searches: �⇢ ' �(⇢ ! ⌘⌘) + sin2 ✓�SM

H (m⇢)

New Higgs decay channels: �(H ! ⌘⌘) =
m3

H

32⇡v2
B�L

sin2 ✓

Global Higgs rates: 7 + 8+ 13TeV ! sin2 ✓ < 0.2, Br(H ! inv) < 0.26, 8m⇢
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Dark Matter: Direct Detection
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Dark Matter: Relic Abundance
Channel Comment Final state
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Dark Matter: Indirect Searches
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Conclusions

1 Global U(1)B�L: Dark matter-sterile neutrino connection with
minimal particle content and outside resonances.

2 New invisible decay mode of the sterile: N ! ⌫⌘.

3 Collider and direct detection bounds heavily restrict Higgs portal
mixing. They imply �� ! SM SM . 7% unless m� ' mh/2.

4 Relic abundance sets �� =
m�

vB�L
.

q
m�

1TeV

.

5 Annihilation dominated by �� ! NN if m⇢ > 3m�.

6 Invisible decay modes preclude constraints from indirect detection
searches for mN . 80 GeV.

Thank you!
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