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Is there New Physics at the TeV Scale ?
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The SM is a great effective field theory
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Is there New Physics at the TeV Scale ?

New Gauge Theories at the TeV Scale !
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New Gauge Theories at the TeV Scale

- Predict a New Sector needed for Anomaly Cancellation 

- Predict a DM candidate from Anomaly Cancellation 

- The new symmetry breaking scale must be below the multi-TeV  
scale to be in agreement with cosmology 

- Predict new CP violating interactions needed for Baryogenesis  

- One predicts unique signatures at the LHC  
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Realistic Theories:

P. F. P., S. Ohmer, H. H. Patel, Physics Letters B735, 283


M. Duerr, P. F. P., M. B. Wise, Phys. Rev. Lett. 110, 231801


P. F. P., M. B. Wise,  JHEP1108, 068


Baryon Number as Local Gauge Symmetry

P. F. P., Physics Reports 597 
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P. F. P., S. Ohmer, H. H. Patel


New Higgs:

�B = ±3 Stable Proton !
Gauge Theory for Proton Stability !

SB ⇠ (1, 1, 0, 3)
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SU(3)C ⌦ SU(2)L ⌦ U(1)Y ⌦U(1)B

see also: M. Duerr, P. F. P., M. B. Wise, Phys. Rev. Lett. 
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Some Features:

Dark Matter: CDM Candidate from Anomaly Cancellation

Leptophobic Gauge Boson:

New Higgs Boson:

ZB ! q̄q, �̄�

Signatures at the LHC:

�

P. F. P., Physics Reports 597 
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pp ! ZBhB ! tt̄�� ! tt̄Emiss
T
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pp ! ZBhB ! tt̄��
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Collider Bounds - Leptophobic Gauge Boson
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Dark Matter 
from Anomaly Cancellation
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P. F. P., S. Ohmer, H. H. Patel


U(1)B ! Z2
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SU(3)C ⌦ SU(2)L ⌦ U(1)Y ⌦U(1)B
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hSBi 6= 0
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Majorana Leptophobic DM
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P. F. P., E. Golias, RH. Li, C. Murgui, A. D. Plascencia, Phys. Rev. D 100, 015017 (2019) 
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The theory for local baryon number 
at the TeV scale
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Baryonic Higgs at the LHC
P. F. P., C. Murgui, A. D. Plascencia, JHEP 02(2021)163 
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Baryonic Higgs Decays

P. F. P., C. Murgui, A. D. Plascencia, JHEP 02(2021)163 
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Baryonic Higgs Decays
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Baryonic Higgs at the LHC
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Baryonic Higgs at the LHC

P. F. P., C. Murgui, A. D. Plascencia, JHEP 02(2021)163 
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P. F. P., C. Murgui, A. D. Plascencia, 2103.13397

Baryogenesis via Leptogenesis
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Color and Baryon Number Unification

Fornal, Tait; P.F.P., Ohmer
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Summary

One can have new gauge theories at the TeV Scale. The simplest 
theories for spontaneous baryon number violation predict new 
physics below the multi-TeV scale in agreement with cosmology. 

The minimal theory for baryon number predicts the proton 

stability, a good cold dark matter from anomaly cancellation, 

and one can hope to test the predictions at the LHC.

The new Baryonic Higgs can have a large branching ratio into 

two photons or into dark matter. One can have unique signatures 

at the LHC. 
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Summary

The theories for spontaneous B and L violation provide an unique 
framework to understand the baryon asymmetry in the Universe. 

One can have a simple mechanism to explain the baryon and 

dark matter asymmetries.

Maybe these theories are realized at the TeV scale 
and one can discover new physics at the LHC !
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THANK YOU !


