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EU HEP short term perspectives (2020 2030)‐ ‐EU HEP short term perspectives (2020 2030)‐ ‐
   ■
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EU HEP long term perspectives (2040 2060)‐ ‐EU HEP long term perspectives (2040 2060)‐ ‐
   ■
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EU HEP mid term perspectives (2030 2040)‐ ‐EU HEP mid term perspectives (2030 2040)‐ ‐
   ■

 ➜ Participate at ILC if Japan govt moves forward with the project.
 “➜ Propose an ambitious post-LHC accelerator project. CERN should undertake 

    design studies for accelerator projects with emphasis on p-p and e+e- high-energy
    frontier machines”
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FCC-ee CERN study projectFCC-ee CERN study project
■  Indirect BSM searches (through loops) in high-statistics (multi ab-1)
    Z (s=91 GeV), W (s=160 GeV), H (s=240 GeV), top (s=350 GeV)
    high-precision studies (<<0.1% accuracy) in a 80-km circular e+e- collider



6/12alphas Workshop, CERN, Oct 2015                                                               David d'Enterria (CERN)

FCC-ee high-precision SM physicsFCC-ee high-precision SM physics

■ Theoretical developments needed to match expected experimental uncertainties

   ■



7/12alphas Workshop, CERN, Oct 2015                                                               David d'Enterria (CERN)

FCC-ee physics programme: DurationFCC-ee physics programme: Duration

■  FCC-ee core physics programme to be completed in 8–10 years

   ■
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FCC-ee study project structureFCC-ee study project structure

   ■
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Towards FCC-ee Conceptual Design ReportTowards FCC-ee Conceptual Design Report

■ Dedicated physics workshops & associated writeups(*) for 
   intermediate physics report in route towards FCC-ee CDR

(*) That's why we need your proceedings !
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Goals of the Goals of the  ss workshop workshop

■ What is the current state-of-the-art of each one of the 
s
 determination 

   methods, from the theoretical and experimental perspective?

■ What is the current size of the theoretical (missing higher orders,
   electroweak corrections, power corrections, hadronization corrections,...)    
   and experimental uncertainties associated to each measurement?

■ What is the expected 
s
 uncertainty in 10 years from now thanks to the

   ongoing (or expected) theoretical developments, plus O(1 ab-1) collected
   p-p data at 14 TeV at the LHC ?

■ What are the improvements expected to be brought about by e+e-

   collisions at the FCC-ee with 1012 Z bosons and jets, and 108 W
   bosons and leptons collected ?

■ What are the systematic errors that the FCC-ee detectors should target 
   in order to match the expected statistical precision, or where that is not
   possible, what are the important theoretical targets that should be met
   or exceeded ?
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Organization of the Organization of the  ss workshop (Monday) workshop (Monday)

■ 4 broad sessions. 20' per talk + 5' for discussion (extended if needed).
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Organization of the Organization of the  ss workshop (Tuesday) workshop (Tuesday)

■ 4 broad sessions. 20' per talk + 5' for discussion (extended if needed).
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Backup slidesBackup slides
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Determination of the QCD coupling Determination of the QCD coupling  ss


s
 = Single free parameter in QCD

       (in the m
q 
 0 limit). Determined 

       at a reference scale (Q=m
Z
). 

       Decreases as ~ln(Q2/2), 
       with ~0.2 GeV 

➧Least precisely known of all couplings:
     ~3∙10-10, G

F
~5∙10-8, G~10-5, 

s
~5∙10-3

➧Impacts all LHC cross-sections.
➧Key for SM precision fits 
   (e.g. uncertainties b,c Yukawa).
➧BSM physics (GUT, vacuum stab.,...).

Current PDG uncertainty: ±0.6%
Upcoming 2015 uncertainty: ±1%

2013
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Determination of the QCD coupling Determination of the QCD coupling  ss

tau

W Z jets

lattice

PDG'13
s
 = Single free parameter in QCD

       (in the m
q 
 0 limit). Determined 

       at a given ref. scale (e.g. m
Z
). 

       Decreases as ~ln(Q2/2),
       with ~0.25 GeV.

➧Measured by comparing various 
    experimental observables to 
    different pQCD predictions:

➧Direct way to reduce 
s
 world-average uncertainty: Add new independent extractions
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Multi-prong determination of Multi-prong determination of  ss coupling coupling
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Future determination of Future determination of  ss coupling coupling

Snowmass'13, arXiv:1310.5189
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