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Outline

● Di-photon via the Higgs boson at the LHC
● Narrow width approximation, and beyond
● The NMSSM
● Two Higgs bosons near 125 GeV
● Interference effects from high mass-degeneracy
● Conclusions



  

gg  H  γγ at the LHC 

Applying the narrow width approximation,

simplifies the expression for the partonic cross section

[E. Fuchs, S. Thewes ,G. Weiglein 0411.4652]



  

[J. Ellis, J. S. Lee, A. Pilaftsis, 0404167]

Mγγ = 125 GeV

Two (or more) Higgs bosons near 125 GeV can undergo
quantum interference due to loop effects, e.g.,

The full propagator matrix needs to be taken into account
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Coupled system of Higgs bosons

[G. Cacciapaglia, A.
Deandrea, S. De

Curtis, 0906.3417]

But two ~125 GeV neutral Higgs bosons difficult in

● MSSM: SM-like h           other Higgs bosons heavy

● 2HDMs: Strong electroweak precision constraints



  

The Next-to-Minimal Supersymmetric SM

The two Higgs doublets of the MSSM augmented by an
additional Higgs singlet superfield 

● 5 neutral Higgs bosons in total: three scalars H1-3 and two
pseudoscalars A1,2  in the CP-conserving limit

● The two lightest CP-even states can be mass degenerate

● The singlet-like pseudoscalar can be near 125 GeV also



  

Performed using HiggsSignals

Total number of  observables: 81 

[P. Bechtle et al., 1305.1933]

[S. Moretti, SM, 1505.00545]

Fit to the 7-8 TeV LHC data



  

Higgs propagator matrix in the NMSSM

5x5 Higgs mass matrix after isolating the Goldstone boson
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5x5 Higgs mass matrix after isolating the Goldstone boson



  

Parameter space scans



  

[B. Das, S. Moretti, SM, P. Poulose, 1703.xxxxx]

Interference effects

[CMS Collaboration,1605.02329]



  

[B. Das, S. Moretti, SM, P. Poulose, 1703.xxxxx]

Convolution with a Gaussian

Interference effects

[CMS Collaboration,1605.02329]



  

Conclusions and outlook

● Two Higgs bosons near 125 GeV possible in the NMSSM –
may not have been resolved independently

● For very strong mass-degeneracy, quantum interference ef-
fects can become sizable – contributing by up to 30% in the
total cross section

● Certain parameter choices give negative interference also

● Due to the narrow widths of the two 125 GeV Higgs bosons,
these effects are not probable with the LHC mass resolution 

● For the heavier Higgs bosons they can be more crucial and
also accessible… analysis underway
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