
Top quark physics at run 3
opportunities and new ideas  

● Participants: 
○ Nicolas Tonon: experimental EFT

○ Frédéric Derue: experimental precision measurement 

○ Tamara Vazquez Schroeder: experimental ttH
○ Gauthier Durieux: theory EFT
○ Giacomo Cacciapaglia: theory BSM
○ Frédéric Déliot: chair 

○ you



new ideas in precision measurements  

● improve systematics 

○  perform specific measurements to constrain the modeling 

○ combined/profile fit when when performing a precision measurement



Precision, measurement, exploration  



Utilize tt̄  precision



Modelling uncertainties



Modelling uncertainties



To profile or not to profile



Combining profiling and unfolding



new ideas in EFT/BSM  
From Nicolas’ talk: 

● EFT interpretations are becoming frequent in t(t)+X analyses
● Shifting from reinterpretations of inclusive → differential measurements Expect 

more and more direct EFT measurements in future
● Rares top quark processes (tX, tttt, ... ) a crucial component of EFT searches

● More studies needed : include EFT effects in top decay, validate/use new NLO 
models, etc. 

● Simultaneous fits to multiple processes & operators ↔ Physics-driven approach. 
Simulation & fits more challenging ! Important to gain experience now

● Make maximal use of available information (→ differential, machine-learning, 
MEM, etc.)

● Ambitious objective : global fit in the top quark sector through combinations 
between…
○ analyses → orthogonal event selections, unified statistical framework, etc.
○ experiments → common procedures/assumptions (cf.TopLHCWG), etc.



new ideas in EFT/BSM  

● From Giaccomo’s talk:
○ Top decays to non-SM light states.
○ Can SM cross sections constrain top partners? tt+XX...
○ Multi-top production interpretations: are we being complete and 

inclusive?
○ Any connection between top and lepton universality violation? (RK)

 



new ideas in ttH  

● From Tamara’s talk:
○ improving ttbb background modelling: joint Atlas/CMS theory effort, 

replace 2 points systematics, learning from SM measurements, 
making ttH more robust against ttbb

○ improving ttW measurement at high jet multiplicity: EFT 
measurements of tt̄+X in multilepton final states

○ Future of STXS tt̄H measurement: combination intra/inter 
collaboration 

○ Other ways of measuring the top Yukawa coupling: 4top (no 
assumptions on total Higgs width), ttbar cross section


