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ATLAS inventory of BSM Higgs results

1. Higgs in 4th generation models

2. Fermiophobic Higgs

3. Doubly charged Higgs

4. Search for Light CP-Odd Higgs Bosons Decaying to µ+µ-

5. Higgs decaying into long-lived weakly-interacting particles

(Singly charged Higgs searches all in the context of MSSM)
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Higgs in 4th generation models
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For an updated result which includes 2012 data, 8 TeV production cross 
sections need to be computed

(7 TeV theory prediction was worked out in CERN Report 2, arriving very large 
NLO higher-order corrections, suppressing H → γγ in particular)

Exclusions beyond 600 GeV similar issues as SM heavy Higgs

Direct 4th generation quark searches give now very strong limits, approaching 
unitarity bound. Is it still interesting to approach this from the Higgs sector? 

https://cdsweb.cern.ch/record/1383838
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https://cdsweb.cern.ch/record/1383838


Krisztian Peters ATLAS

Fermiophobic Higgs

Several BSM models with strongly reduced coupling to all or some fermion 
generations. Fermiophobic benchmark model: H couplings to all fermions are 
set to zero while the couplings to bosons are kept at their SM values

Main question: how to handle theory uncertainties in the benchmark model

Higher order EW corrections not finite, the uncertainties are in the same way 
not well defined as the central prediction

https://cdsweb.cern.ch/record/1429661 
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https://cdsweb.cern.ch/record/1429661


Krisztian Peters ATLAS

Doubly charged Higgs

Same-sign muons final state. Drell-Yan pair production pp→ H++H-- 

Predicted by a number of different models for new physics such as left-right 
symmetric models, Higgs triplet models, and the little Higgs model

Only coupling values considered which ensure a short lifetime and negligible 
width, signal simulation in the framework of a simplified model

LO signal XS from Pythia, k-factor taken from NLO calculations

https://cdsweb.cern.ch/record/1383792 
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https://cdsweb.cern.ch/record/1383792/files/ATLAS-CONF-2011-127.pdf
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Light CP-Odd Higgs

NMSSM: three CP-even (h1, h2 and h3), two CP-odd (a1, a2) and two charged 
scalars (H+, H–). Search for a1 decaying to µ+µ-

Di-muon masses around the Υ resonances are excluded because uncertainties 
in the expected rate of Υ production

Systematic uncertainties completely dominated by comparing Pythia vs 
MC@NLO for acceptance calculations ~60% (half of the difference taken)

https://cdsweb.cern.ch/record/1336749 
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https://cdsweb.cern.ch/record/1336749
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H to long-lived weakly interacting particles

Gluon-fusion production, H→πvπv→(ff)(ff) but mainly (bb)(bb)  [decay inside 
muon spectrometer]

Hidden Valley scenario, (MSSM with R-parity violation, extensions of MSSM)

Signal model with Pythia

http://arxiv.org/pdf/1203.1303v2.pdf 
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