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- Exotic decays of the 125 GeV Higgs: channels not covered? 

- Exotic decays of heavier Higgses? H->tt? H->tc?…

STXS/fdXS

See Pasquale’s Talk
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EFT: A way to capture the most relevant effects that survive 
 at E<<M and characterize broad hypotheses of BSM X
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- scenarios with dim-6=0, leading by dim-8, pheno? MonteCarlo?

- Non-decoupling theories? (e.g. Luty,Galloway,Tsai,Zhao’13)

STXS/fdXS
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- Are all tools available for Experiments to use EFT? (e.g high-pt 
effects in VH or VBF?)
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Chapter III.2. Simplified Template Cross Sections 441
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Figure 217: Schematic overview of the simplified template cross section framework.

simplified template cross sections to reduce their model dependence.

III.2.2 Guiding principles in the definition of simplified template cross section bins
As outlined above, several considerations have been taken into account in the definition of the simplified
template cross section bins.

One important design goal is to reduce the dependence of the measurements on theoretical uncer-
tainties in SM predictions. This has several aspects. First, this requires avoiding that the measurements
have to extrapolate from a certain region in phase space to the full (or a larger region of) phase space
whenever this extrapolation carries nontrivial or sizeable theoretical uncertainties. A example is the case
where an event category selects an exclusive region of phase space, such as an exclusive jet bin. In this
case, the associated theoretical uncertainties can be largely avoided in the measurement by defining a
corresponding truth jet bin. The definition of the bins is preferably in terms of quantities that are directly
measured by the experiments to reduce the needed extrapolation.

There will of course always be residual theoretical uncertainties due to the experimental accep-
tances for each truth bin. Reducing the theory dependence thus also requires to avoid cases with large
variation in the experimental acceptance within one truth bin, as this would introduce a direct depen-
dence on the underlying theoretical distribution in the simulation. If this becomes an issue, the bin can
be further split into two or more smaller bins, which reduces this dependence in the measurement and
moves it to the interpretation step.

To maximize the experimental sensitivity, the analyses should continue to use event categories
primarily optimized for sensitivity, while the definition of the truth bins should take into consideration
the experimental requirements. However, in cases where multivariate analyses are used in the analyses,

STXS/fdXS: exclusive bins with simple acceptance cuts divided in 
categories with different sensitivity to production modes (stage 1). 

STXS/fdXS

- Optimized for Data AND EFT (signal)?  
- How much info is lost? 
- Ready for, e.g., CPV effects in Higgs couplings? 
- (Development towards a more concrete proposal of stage 2) 
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Figure 217: Schematic overview of the simplified template cross section framework.

simplified template cross sections to reduce their model dependence.

III.2.2 Guiding principles in the definition of simplified template cross section bins
As outlined above, several considerations have been taken into account in the definition of the simplified
template cross section bins.

One important design goal is to reduce the dependence of the measurements on theoretical uncer-
tainties in SM predictions. This has several aspects. First, this requires avoiding that the measurements
have to extrapolate from a certain region in phase space to the full (or a larger region of) phase space
whenever this extrapolation carries nontrivial or sizeable theoretical uncertainties. A example is the case
where an event category selects an exclusive region of phase space, such as an exclusive jet bin. In this
case, the associated theoretical uncertainties can be largely avoided in the measurement by defining a
corresponding truth jet bin. The definition of the bins is preferably in terms of quantities that are directly
measured by the experiments to reduce the needed extrapolation.

There will of course always be residual theoretical uncertainties due to the experimental accep-
tances for each truth bin. Reducing the theory dependence thus also requires to avoid cases with large
variation in the experimental acceptance within one truth bin, as this would introduce a direct depen-
dence on the underlying theoretical distribution in the simulation. If this becomes an issue, the bin can
be further split into two or more smaller bins, which reduces this dependence in the measurement and
moves it to the interpretation step.

To maximize the experimental sensitivity, the analyses should continue to use event categories
primarily optimized for sensitivity, while the definition of the truth bins should take into consideration
the experimental requirements. However, in cases where multivariate analyses are used in the analyses,

STXS/fdXS: exclusive bins with simple acceptance cuts divided in 
categories with different sensitivity to production modes (stage 1). 

- Optimized for Data AND EFT (signal)?  
- How much info is lost? 
- Ready for, e.g., CPV effects in Higgs couplings? 
- (Development towards a more concrete proposal of stage 2) 

STXS/fdXS

- scaling of EFT in each STXS bin as universal fitter?  
- Comparison with direct EFT fit can show how much lost?



In Practice

DATA Explicit models

m . ELHC

m & ELHC

(Broad UV Features/ 
Simplified models)

EFT

1

2,3

Direct Searches/LLP:

STXS/fdXS

- (simplified) modeling: heavy mediator effects?
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- Holes in searches? Very light scalars/others m<mh?
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STXS/fdXS

- Complementarity direct/indirect searches? (e.g tanbeta/mH 
plane in 2HDMs… others?) Direct (H->tau tau)

Indirect (h->ff)
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- What features of Naturalness can/must be tested? What is the 
status? 

- New scenarios that stimulate new searches/signals?

(->dedicated discussion “crazy” signatures)


