
Higgs – experimental 
introduction

Pasquale musella – ETH Zurich



06/15/17 2

Higgs: LHC Run I legacy

A beautiful discovery.

- main production and decay modes 
measured with 20% uncertainties by ~
each experiment.

- Combined interpretation of all 
measurements gives a picture Picture 
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LHC run 2

Already improving on run 1 precision 

- Higgs rediscovered in the main decay modes.
- Data analyzed both in terms of optimized selection 
and fiducial cross-sections.
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Data Interpretation

- Focus Is shifting towards data representation with longer-term 
validity

- template / fiducial cross sections
-  Pseudo-observables

- EFT-interpretations less popular. 

Going beyond k-framework
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Room for BSM?

Yes, still 
plenty.

Search for H(125) non-
standard 

production and 
decays, and extra 

states is a big 
chunk of the 

program.
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A small survey

• I tried to summarize LHC
results on BSM analysis 
in higgs physics

aim

• I tried to be extensive, but 
many analyses have been 
performed.

disclaimer

• Exotic decay modes, 
searches for extra 
resonances.

Focus
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Exotic decays
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H  inv→

- most classical  search for BSM effect in higgs decays.“ ”
-  Search for higgs decay to weakly interacting particles.

 - sensitivity dominated by VBF and VH Channnels.

- run 1 limit BR(INV) < 25%~
- Run 2 analysis still limited to some channels / partial datasets.
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Lepton-flavour violation
- Search for lfv decays of the higgs

- H  e taU→
- H  mu tau→
- H  e mu→

- some excitement generated by run 1 
results, but not confirmed by CMS run 
2 data.
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(Decays to) new Light bosons

- direct search for low mass resonances very difficult at the LHC.
- search foR low-mass scalar in two photons is one of the very few 

analysis going below z mass.

- very extensive program of search for new scalars in higgs decay.
- H  aa  4 fermions→ →
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H  aa  4f→ →
- many channels being investigated since run 1.

- 4mu, 2mu 2tau, 4tau in gluon-fusion

- Recently added 4b channel in VH production.
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EXTRA massive scalar

A large collection of analyses

- is it large enough or are 
there blind spots?

-  complementarity with 
precision higgs measurements.
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X  VV→
- This is a standard.

- many decay channels 
exploited, experimentally very 
clean.

- run 2 data still being 
analyzed.
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X  HH→

- A well establisehd effort.

- most sensitive channels 
- 2b 2gamma < 300GeV 
- 4B above.

- closely related to search for 
non-resonant HH production.
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X  tau tau and X  bBAR→ →

- Mssm-motivated.
 - bbH and GGF Production modes exploited.
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X  ttbar→

- large interference effects limit sensitivity 
severely.

Very challenging
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Charged Higgses
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H+-  tau nu, H→ +  csbar, Cbbar→

H+-  tau nu, H+  csbar, Cbbar→ → Only searched for  H+-  tau nu→
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H+  T B→

Searching foR inclusive and associated 
production with heavy flavours.
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H ++ –-  l→ +- L+-

Search for same sign lepton resonance.
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Summary

• Heading to precision
• Focus should be on 

Intepretation and 
conrnerse of phase-space.

H(125)

• Many topics covered.
• What are we missing?
• Where should we improve?

Higgs sector 
exensions
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BACKUP
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H  phi gamma→
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H  psi,J/psi gamma→
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H  mu mu→
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H  Z gamma→
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