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LHC Search Strategies

Finer binning

More information

But reduce individual statistical 
power; excess becomes diluted 
and relative background 
uncertainty increases

Courser binning

Lack of resolution may 
wash out underlying 
excess

Options

1) Find happy medium: optimize bins for that model

2) Statistically combine fine bins: Profile-Likelihood

Signal

Background
Data Covariance Matrix

correlations and background 
uncertainty information

}
Both require 
a priori 
knowledge of 
the signal

CMS CERN-CMS-NOTE-2017-001
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Rectangular Aggregations
Regardless of model, signal should 
be distributed among nearby bins

Procedure

● Aggregate bins within all 
possible rectangular 
regions in parameter 
space

● Assume signal only 
populates new 
aggregated region

● Investigate most 
promising excesses with 
a realistic physics model
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CMS jets+MET: case study

CMS-SUS-16-036

213 SRs, ~33000 RAs

5 RAs with >2.6   

CMS-SUS-16-033

174 SRs, ~7000 RAs

3 RAs with >2.6   

!
!

Most meaningful excess from RA technique
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CMS jets+MET: case study

Lines up well with 
excess in ATLAS 

monojets!!!

!
!

Most meaningful excess from RA technique

ATLAS arXiv:1711.03301
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A mono-    model for the monojet excess

Color-triplet scalar Invisible

Best fit without being excluded by CMS monojet 
search (CMS-EXO-16-048, arXiv:1712.02345)

*2.5    global (i.e. after look-elsewhere effect)

With information recently provided from the ATLAS monojet update:
Local significance increases to ~4.3σ!
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Conclusions
● New Physics may not come in the way we 

hope, we shouldn’t be hasty to disregard other 
possibilities…there’s still more work to be done!

● Rectangular Aggregations provide:
– a “more model independent” method for excess 

hunting

– a simple guide (no simulation needed!), on which to 
build a realistic model for an excess

● There is an excess in the data!!!

Thank you!
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Backup Slides
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Mono-    details
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Statistics

Profile over signal strength 
and nuisance parameters

Test statistic for upper limit Test statistic for discovery

Cowan, Cranmer, Gross, Vitells arXiv:1007.1727
CMS Collaboration CERN-CMS-NOTE-2017-001
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Look-Elsewhere Effect
● Generate pseudo-experiments for SM contribution

● Calculate preference for mono-phi model

● How often are statistical deviations at least as 
significant as the observed excess

LEE is only 
well-defined 
within a model
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