Simplitying Multidimensional
Constraints on Narrow Resonances




INtroguction

* |n this talk we focus on model-independent constraints from narrow
resonance searches.

e Jo maximize the information gained from the LHC, we should also
consider combinations of channels.




Simplified Limits

* For single channel searches for narrow width resonances, simplified limits
were introduced by Chivukula et al. [1607.05525

* Use the NWA to constrain model-independent products of BRs,
o(ab — R — xy) «x BRy, BRyy I'n/Mp.




Simplified Limits
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Combined Constraints

* Recently, there has been an interest in combining
constraints from multiple channels by both ATLAS
and CMS

2016 diboson and dilepton combination 35.9fb" (13 TeV)
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ombined Constraints

* A natural choice is to combine two observations using a common
quantity, o, This requires one to know the relationship
between BRs.

* Mono-channel experimental acceptance is relatively insensitive to




Combined Constraints

e Returning to the NWA, recall Ternary Diagram

e [or three dominant BRs, we can project
limits onto a 2D plane using the simple
unitarity property

e Of the two remaining degrees of freedom,
and - can fix one and constrain the

other.
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Combined Constraints

e Of course, in many cases it is not reasonable to assume that there are only
two dominant decay modes.

e The scenario presented here can be trivially extended to models with more
decay channels via the rescaling




Combined Constraints

« Making the simplifying assumption M, — 2.9 ToV
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Production Modes

 When considering mixed production
modes, an ambiguity can arise in the
simplified parameter,

Upper Bound on =lz/4Mz ([z/Mz=10%)

« Consider Z' production via Drell-Yan. %
Produced primarily from é
ug+dd » Z' > WW
« Without imposing model-specific da > 2 28
assumptions about BR,z/BR 7, the strict HVT model B
limit from becomes a band.

Constraints from ATLAS.
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Production Modes

MZ’ = 3.0 TeV
0.00

 We display constraints on HVT
benchmarks Z/,
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Outlook

* For searches encompassing more than a few
iIndependent channels, the principles presented here
can be easily extended to larger simplexes.




onclusion

 We have presented a model-independent method to explore
combining narrow resonance searches.

* Jernary diagrams provide a simple method of displaying
combined constraints _from two channels, and are




