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•Particle Spectrum

•Scalar Potential

•Physical Higgs States and Mass Spectrum

Brief Overview of 
the MLRSM

•Four lepton resonance

•di-photon resonance

•di-Higgs  Resonance

LHC Accessible 
Neutral Heavy Higgs 

phenomenology

•Mass Limits

•Spectacular same sign di-lepton signal and LHC reach 
[based on K. S. Babu et al.( Phys.Rev. D95 (2017) no.5, 055020) ]

Doubly Charged 
Higgs 

Phenomenology

•Initial guide to explore fermi-phobic Higgs at the LHC.

•Future Implications of photon initiated processes.
Conclusion



Why Left Right Symmetry ?

 Understanding the origin of the parity violation.

 Generates small neutrino mass via seesaw mechanism.

 These models place quarks and leptons on the same footing in the weak 

interactions.

 The gauge group is very simple extension of the SM gauge group. Provide a simple 

formula for the electric charge.
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• Pati, Jogesh C. et al. Phys.Rev. D10 (1974) 275-289,

• Pati, Jogesh C. et al. Phys.Rev. D10 (1974) 275-289,

• Mohapatra, Rabindra N. et al. Phys.Rev. D11 (1975) 566-571

• Senjanovic, G. et al. Phys.Rev. D12 (1975) 1502



❖ Particle Spectrum of MLRSM
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❖ MLRSM Higgs Potential
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 Adding one extra soft breaking term, the most general renormalizable

scalar potential is given by :

• Mohapatra, Rabindra N. et al. Phys.Rev. D23 (1981) 165

• Gunion, J.F. et al. Phys.Rev. D40 (1989) 1546

• Deshpande, N.G. et al. Phys.Rev. D44 (1991) 837-858 



❖ Physical Higgs States and Mass Spectrum
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❖ Higgs Mass  and Couplings
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❖ Higgs Mass  and Couplings
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❖ H3
0 Production at the LHC

• Huitu, K. et al. Nucl.Phys. B487 (1997) 27-42

• Dutta, Bhaskar et al. Phys.Rev. D90 (2014) 055015

• Bambhaniya, G. et al. Phys.Rev. D92 (2015) no.1, 015016

• Babu, K.S. et al. Phys.Rev. D88 (2013) 055006

• Dev, P. S. Bhupal et al. JHEP 1605 (2016) 174
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❖ H3
0 Production at the LHC through photon initiated processes

• NNPDF Collaboration (Ball, Richard D. et al.) JHEP 1504 (2015) 040



➢ Region 1 : 
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❖ Decay modes of H3
0 :



➢ Region 2 : 

5/8/2017SUDIP JANA 

12

❖ Decay modes of H3
0 :



➢ Region 3 : 
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❖ Decay modes of H3
0 :



❖ Potential discovery signals of H3
0 at LHC : 
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➢ H3
0 as four lepton resonance at LHC: 
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➢ H3
0 as four lepton resonance at LHC:
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➢ H3
0 as four lepton resonance at LHC: 

Summary of H3
0 mass reach at the 13 TeV LHC : 
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➢ H3
0 as di-photon resonance at LHC: 
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• ATLAS-CONF-2016-059
• CMS collaboration  (Phys. Lett. B 767,147(2017))



➢ H3
0 as di-Higgs resonance at LHC: 
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❖ Doubly Charged Higgs Phenomenology
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• ATLAS-CONF-2016-051
• K. S. Babu et al.( Phys.Rev. D95 (2017) no.5, 055020)
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1

•The photon fusion process, which has been neglected in the 
theoretical and experimental analyses thus far, could provide a 
new probe of the TeV scale left  right models.

2

•The sensitivity reach for new hadrophobic neutral and doubly-charged 
Higgs bosons can go up to a few TeV depending on the RH scale and 
the couplings.

3

•The results presented here can be taken as an initial guide in the 
exploration of the heavy fermiphobic as well as hadrophobic Higgs at 
colliders via photon initiated process.
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Back up Slides :
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