
Energy Frontier:         
Top Quark Group
Snowmass 2013 Community Summer Study

1
R. Erbacher --  Snowmass@LHC Lunch Meeting  -- May 28, 2013

Conveners:   Kaustubh Agashe, Robin Erbacher, Cecilia Gerber, Kirill Melnikov, Reinhard Schwienhorst



Working Group Summary
Goal: To understand properties of top 
quarks, how the top quark fits into the bigger 
picture, and why are its properties relevant 
to the future of the energy frontier.
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Top mass / Top kinematics
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Couplings / New Physics / Rare Decays
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Top algorithms and detectors
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Group charge, summaries, working pages
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Top Mass

• Wanted:  General help with white paper 
and collation of information.

• Studies: Experiments should investigate the 
use of lepton distributions for Mtop.
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Top Couplings
• Very large topic, very large charge.

• Results of Delphes studies coming in from ttH 
(H->gg).  Infrastructure is ready! (Andrey, 
Jahred)  Need someone to look at ttH (H-
>mumu).

• A partial list of questions needing attention:
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1) Is it possible to differentiate scalar vs pseudoscalar ttH couplings at various colliders?

2) What are the default selection and then reconstruction efficiencies for busy ttbar+jets 
events (including heavy flavor jets identification) at large pileup. This is useful not just 
for top couplings, but more generally

3) Is it possible to bound the axial component of the top's coupling to gluons (at various 
colliders)? What variables should we use?

4) Add to ttH studies - can we do H->mumu? Need to generate 1-2 backgrounds first



Kinematics of top-like final states
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Kinematics of top-like final states

• Afb/Ac : LHC people can answer this-- what 
sensitivity can we get with higher luminosities?  
How do systematics effect this?

• Spin correlations: Help identify theoretical 
uncertainties and how they effect 
measurements.

• Kinematical predictions: Theory errors?  How 
are these effected by high luminosity and high 
pile-up? Systematic uncertainties on these?

• Boosted tops: How well can we use these to 
predict differential distributions?
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Rare top decays

• Right now could use help with: 

• t-> gq at LHC

• t->Zq and t->g q at the ILC
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New Physics in Top-like Events
• See Tobias Golling’s presentation from last 

week.

• Studies:  Several ongoing studies can use 
help.

• Light/stealthy stop (close to top mass)

• Stops at the ILC (so far allowed by LHC)

• Heavier stops beyond 14 TeV LHC
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Top Algorithms and Detectors
• White paper coming along with ongoing 

studies.

• Could use some ATLAS participation.

• Need help:

• b-tagging studies

• N-subjettiness (tau3/tau2)

• isolated muons

• large pT?
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