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Gauging U(1)s

Extra symmetries:

=> U(l)p_r, U(l)L, U()p




Anomaly cancellation
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Anomaly cancellation
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Anomaly cancellation
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Anomaly cancellation
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Anomaly cancellation
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Gauging U(1)s
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Gauging U(1)s
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Proton stable!

e Massive anomalons |:> Sp ~ (1, 1,0, 3) :>

How do we test

'/ this theory? :(
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Gauging U(1)s

Proton stable!

e Massive anomalons |:> Sp ~ (1, 1,0, 3) #

SUB).2SU2)reU(l)y @U(1)p

(SB) ‘

SU(3). ® SU2), @ U1y +



Gauging U(1)s
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Proton stable!

e Massive anomalons |:> Sp ~ (1, 1,0, 3) #

e Lightest neutral fermion |=> Cold dark matter candidate
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Gauging U(1)s

Extra symmetries:

U(1)p-r, U(1)L, U(1)B




Theoretical Framework
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DM annihilation channels
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Relic Density

Qh? > 0.12
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e Perturbativity sets an upper bound on the Yukawa coupling:
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Relic Density

Upper bound !!!
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Upper bound

The theory HAS TO live at the low scale!
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Collider bounds
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Collider bounds
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I:> U(1)p is a perfect candidate for a light gauge boson



Direct searches

| LHC
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Portals to the new sector




Associated production 7B
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Exotic SM Higgs decays
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Exotic SM Higgs
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Associated production 7B
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Exploiting the connection DM - colliders




Exploiting the connection DM - colliders
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Indirect searches
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Indirect searches
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Indirect searches
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Direct searches
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Direct searches
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Direct searches
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Baryonic Higgs

g =0.1 M, =200 GeV

B Zshs ]

5050 100 150 200 250 300 350 400 450 500
M, [GeV]



My, [GQV]

Baryonic
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Baryonic
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs

11

gp = 0.1 My, =200 GeV

500 T ; p 'h
N Zzhp
450 20 70 1

400 Bl ;
350
300
250
200
150
100

Mz, [GeV]

S007700 150 200 250 300 350 400 450 500
M, [GeV]

v

= hp #% XX

Y

QOh* ~0.12 = Mg, S M,




Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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Baryonic Higgs
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LLocal Lepton Number

Neutrinos are Dirac! .
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LLocal Lepton Number

Neutrinos are Dirac!
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|=> Majorana dark matter candidate
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Light Relics
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LLocal Lepton Number

SIMONS
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Local U(1)

e Consistency of the theory (anomaly cancellation) requires a DM

candidate and predicts the stability of the proton.

e The cosmological bound imposes an absolute upper bound on U(1)B at
20 TeV'!

e Its light leptophobic mediator could be seen at the LHC.

e The upcoming bounds on the number of effective relativistic species will
be able to falsify this theory.

e The Majorana DM enjoys a rich phenomenology regarding DM direct

and indirect detection experiments.

e Correlations between signals at colliders and at DM experiments!
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