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Foreword

(*=BSM corrections to SM couplings are enhanced by         w.r.t., e.g., 4-fermion corrections )

Precision SM searches

SM well established: 
  no need to be tested per-se

 Effective Field Theory 
(EFT) parametrization

EFT is BSM inspired: 
   interpretable as search
   self-consistent

comparable with 
other (direct) searches

(See later and A.Thamm talk)
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Motivation and Outline

Upon which precision 
measurements can the 
100 TeV cc improve?

(*=BSM corrections to SM couplings are enhanced by         w.r.t., e.g., 4-fermion corrections )

Which Precision 
measurements are 
interesting in specific BSMs??

Thought in progress...
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Generic EFT All Parameters are equally interesting 
(but some can be enhanced by generic coupling)

Take experiment’s point of view: What can be measured well at 100 TeV?

Modification of SM-like vertices New EFT Structures
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At 100TeV will only add luminosity to LHC 
(or systematics smaller?)
Interesting mostly for interactions invisible 
at TLEP
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MSSM
Selection
 Rules/
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R-Parity: no tree-level contributions from sparticles (only H2)

Gupta,Montull,FR’12
Contino,Ghezzi,Muhlleitner,Grojean,Spira’13

Weakly coupled: loop effects small unless sparticles very light

g⇤ ' gSM
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NMSSM
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Composite Higgs (PNGB)

Minimal coupling: non-covariant-D couplings 
                     to vectors suppressed

Gupta,Montull,FR’12
Contino,Ghezzi,Muhlleitner,Grojean,Spira’13

Shift Symmetry: terms that violate it are suppressed
Custodial Symmetry: terms that violate it are suppressed

Universal: fermions weakly coupled to BSM
No strong coupling enhancement

Largest effects in 
hff/hVV/hhh

measure of 
naturalness!
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Composite Higgs (PNGB) - Part.Comp.

Minimal coupling: non-covariant-D couplings 
                     to vectors suppressed
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Shift Symmetry: terms that violate it are suppressed
Custodial Symmetry: terms that violate it are suppressed

No strong coupling enhancement

Largest effects in 
hff/hVV/hhh

and interactions 
with fermions
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Conclusions
- Theoretical bias: effects in EFT parametrization are associated   
                      with new physics scale and naturally “just 
                      around the corner” 

- Experimental bias: systematics must decrease and statistics increase for 
                         100 TeV to beat HL-LHC on SM-like couplings

CH: Mainly modifications of SM-like Higgs couplings

MSSM: Mainly modifications of SM-like hbb

Great reach on Fermion/Gauge-boson (&Higgs) compositeness 

Perhaps new theoretical paradigms useful for 100TeV...
(e.g. Composite gauge bosons)

Liu,Pomarol,Rattazzi,FR‘15xxx;...

                         a 100TeV cc can probe very well non-SM-like 
                         couplings that contribute to (non-resonant) processes  
                         in an E-growing way
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