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Introduction

• Goal: Set limits on BSM models using precision LHC measurement data.
• Different data source from typical recasting efforts.

• Build on success of Rivet and HepData as a route to market for data.

• Match desire from experimental collaborations to publish more data.
• Closing the loop

• Original proof of principle paper now published arXiv:1606.05296
• J. Butterworth, D. Yallup [UCL], D. Grellscheid [IPPP], M. Krämer, B. Sarrazin [Aachen]

• Constraints On New Theories Using Rivet - Contur
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https://arxiv.org/abs/1606.05296


BSM - a simple test case
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Study here taken from, arXiv:1606.05296

Nature of available routines, currently majority based of SM expected final states. Limited
sensitivity to production of DM candidate. Never the less, can see what the Standard Model will
be in tension with.
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Core concept

• Take a particle level measurement (implemented in Rivet)
• Generate BSM events
• Form exclusion test out of induced perturbation to the measurements from BSM, assuming
measured data contains only SM

• Example below, ATLAS 7TeV Dijet double differential cross section
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Core concept cont.

• Strength in depth of Rivet analyses already available
• Using particle level unfolded measurements removes need for detector simulation,
efficiencies etc.

• Minimizes ambiguities in BSM interpretation of data.

• Another example below, ATLAS 7TeV W+jets differential cross section
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Heatmaps

• Translate previous Rivet outputs to conventional 2D scans in parameter space plane
• Here set gq = 0.25, gdm = 1.0, scan in Mediator/DM mass plane
• Coverage of majority of plane from dijet measurements, some residual low mass exclusion
from associated EW production
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Heatmaps

• Illustrate behavior by turning the coupling up
• Here set gq = 0.5, gdm = 1.0, scan in Mediator/DM mass plane
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Conclusion

• Contur looks to build unfolded particle level measurements into a test of new physics.

• Main aims going forward:
• Continue to integrate additional data/models
• Utilize additional supplementary data beyond the cross section, in particular correlations

• Feeds back to HepData and the Experimental collaborations.

• Incorporate theoretical uncertainty/prediction of the SM, current method of limit setting builds
some assumptions in.

Thanks for listening
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Backup



Analysis coverage

• Current selection of utilised routines
• Expanding as rapidly as the library of available Rivet routines
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Comparison to searches
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• ATLAS Public results summary, similar (not indentical) model.
• 7TeV Data not even included → greater reach in Mediator mass
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Evaluation

• Analysis coverage lags behind searches, a direct search for a specific model will be available
faster

• But can create a powerful repository of legacy data from LHC analyses

• Current method of statistical testing makes some assumptions that could be treated
differently:

• Most of the measurements currently utilized do not contain detailed correlation information,
current statistical test just uses the least compatible (with the the SM) bin in a
routine/dataset.

• Some assumptions currently made on the Theory-Data agreement of the SM prediction

• Can apply a broad range of final state tests to a model, limitation on final states to include
is on the experimental publications unfolded to particle level.
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