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(CMS: Martin Flechl, ATLAS: Lei Zhang, LHCb: Martino Borsato, Theo: Stefania Gori)

 a.	Interpretation of the Higgs coupling measurements in terms of Composite Higgs 

           models. 

       b. Production of tth and tthh at the LHC in Composite Higgs models.


	 c.	Interpretation of the Higgs coupling measurements in terms of SUSY models. 

	 d.	Evaluation of new MSSM benchmark scenarios for the HL-LHC.

	 e.	Searches for additional Higgs bosons in fermionic final states 

       (taus, b's, muons and tops).

	 f.	Searches for additional Higgs bosons in diboson final states.

	 g.	Searches for low mass Higgs bosons (below 120GeV).


	 h.	Sensitivity to heavy Higgs bosons from the 2HDM.

	 i.	 Covering Twin Higgs models.


	 j.	 Interference effects in heavy Higgs searches.

	 k.	Exotic decays of the Higgs boson.

The outline of the BSM session
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In blue the theory contributions

Leonidas  
talk
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Theory status report 
as of Oct. 22



Interpretation of the Higgs coupling measurements in terms
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of Composite Higgs (CH) models (1) L. Vecchi

Assumption: all exotic particles are heavy enough to be directly inaccessible. 

Goal of the section: review what are the most important corrections to the Higgs

couplings that are expected if the Higgs is a composite state; (2) estimate the 
sensitivity of the HL and HE-LHC on the CH picture

A few benchmark models in which the coefficients can be reliably estimated is presented.



Interpretation of the Higgs coupling measurements in terms
L. Vecchi

Status: toward completion.

Experimental input needed to perform the fit


Final output: a plot showing the bound on the physics parameters g* and m*


Question: coordination with Secs. 2.8, 2.9 by Cata, de Blas, and Krause?
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of Composite Higgs (CH) models (1)
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Evaluation of new MSSM benchmark scenarios for the HL-LHC (1)
Bechtle, Heinemeyer, Liebler, Stefaniak and Weiglein  

Goal of the section: evaluate the HL direct and indirect physics reach in 
two of the benchmark scenarios proposed in Bahl et al., 1808.07542:


 

 the reach of direct LHC searches in the τ+τ− final state are found by 
applying the HL-LHC projected 95% CL limits from the CMS experiment 

 the indirect reach through Higgs rate measurements is evaluated using 
the CMS coupling study (“We doubled these projected measurements to 
account for similar future ATLAS measurements”)


 The two uncertainty scenarios S1 and S2 (where the theory 
uncertainties are kept at their current values, or halved) are considered 
for the projections 


,



Evaluation of new MSSM benchmark scenarios for the HL-LHC (2)
Bechtle, Heinemeyer, Liebler, Stefaniak and Weiglein  
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Status: completed.


comments?



Production modes: suppressed VBF, 
gg fusion, bb Higgs. 

Discovery channel: Drell-Yan Higgs 
pair production mechanism. 
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Searches for low mass Higgs bosons (below 120 GeV)

Goal of the section: propose new searches for the HL and HE-LHC to test           
light (65-120 GeV) new Higgs bosons, in the context of (anti-)aligned 2HDMs.                                         
Review models and constraints for this scenario.

Heinemeyer, Santiago-Perez, Vega Morales  

Models discussed: type-I 2HDM (the least constrained), type-II 2HDM, MSSM, 
NMSSM, and μνSSM, Georgi- Machacek (GM) model 


  

Several suggestions for searches at 
the HL/HE-LHC: eg. 4photons, 
3photons+Z, … 


Status: completed

(modulo some small edits).




1. A → ZH                                                                                                
sensitivity projection is obtained through a sqrt[L] rescaling of the present 
ATLAS sensitivity 
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Sensitivity to heavy Higgs bosons from the 2HDM  
Mimasu, No 

Goal of the section: show the projections for “Higgs to Higgs decays” at 
the HL/HE LHC to probe the parameter space of 2HDMs

Question: another plot assuming a x% of background systematics? 


2. H → AA                                          
projection of the pheno analysis done in 
Brooijmans et al., 1803.10379 


Status: towards completion.

Missing a summary plot with 1., 2. and 
H → τ+τ− (from the CMS study)

HE study as well?
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Exotic decays of the Higgs boson

Goal of the section: show the sensitivity to promising Higgs exotic decays 
of the HL and HE-LHC.

Models: dark scalars, dark photons, axions 

pheno analysis based on 

Curtin, Essig, Zhong, 1412.4779 pheno analysis based on 


Curtin, Essig, SG, Shelton, 1412.0018

Bauer, Curtin, Essig, Liu, Neubert, Thamm, Zhong 
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Exotic decays of the Higgs boson
Bauer, Curtin, Essig, Liu, Neubert, Thamm, Zhong 

Goal of the section: show the sensitivity to promising Higgs exotic decays 
of the HL and HE-LHC.

Models: dark scalars, dark photons, axions 

analysis for the decay modes:

Status: completed

(modulo some small edits).


pheno analysis based on 

Bauer, Heiles, Neubert, Thamm, 1808.10323
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Additional expected contributions

	 c.	Interpretation of the Higgs coupling measurements in terms of SUSY 
models. (Shah, Wagner) 


	 i.	 Covering Twin Higgs models (Redigolo), 
based on Katz et al., 1611.08615 + work in 
progress


	 j.	 Interference effects in heavy Higgs searches (Carena, Liu).



