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OVERVIEW

FCC-ee projections

-- FCC-ee run configurations

-- primary physics processes probed

-- the precision of Electroweak 
Precision Observables at FCC-ee

-- aTGC and trilinear measurements

EFT fits

-- defining the EFT bases

-- fits in the EFT framework

-- correlations between the EW and 
Higgs sectors

-- comparison with other proposed 
colliders
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THE COLLIDER
Operating energies, luminosities and physics goals.
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RUN CONFIGURATIONS

Comparison between the different proposed collider and runs

Particle production @ FCC-ee

◉ The FCC-ee has a very comprehensive 
program at several energies to probe 
EW, Higgs and top physics. 

◉ Z-pole run is, by far, of the highest 
luminosity: improvements over LEP/SLD 
measurements by several orders of 
magnitude.

◉ Higgs program at several energies: 
possible to make measurement of the 
trilinear coupling.



Ayan Paul – EPS 2019 – Ghent. 6

Primary production modes

RUN CONFIGURATIONS

Year 0

Year 4

Year 6

Year 10

Year 15
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EWPO MEASUREMENTS

W and top mass measurements

FCC-ee will redefine “precision” 
for Electroweak Precision 

Observables!

systematics dominated

statistics dominated

List of EWPO measurements and sensitivities projected for FCC-ee
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DIBOSON MEASUREMENTS

A. Falkowski et. al. arXiv:1508.00518
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TRILINEAR HIGGS COUPLING

from J. de Blas

FCC-ee can measure the trilinear using 
two energies. 

Bounds competitive with those from 
higher energies at linear colliders



EFT FITS
Blending EW, diboson and Higgs precision physics.
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EFT BASIS

Basis of operators in an EFT

not present in the SILH’ basis

not present in the modified-SILH’ basis 

not present in the Warsaw basis

◉ Any theoretical framework comes with some 
assumptions and an EFT is not an exception!

◉ However, it is a consistent framework to 
relate physics in at different scales for 
different productions and decays.

◉ In the absence of a coherent UV-completion, 
an EFT framework can miss the correlations 
between different operators in any basis

◉ An EFT is an attempt to minimize “model 
assumptions”, not to completely remove it.

◉ A global fit has to be able to incorporate 
measurements in different sectors, like the 
Higgs and EW, simultaneously.

◉ An EFT fit and a “k” fit should present the 
same physics results if the Higgs and EW 
sectors are decoupled (as it is with current 
measurement).
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GLOBAL FIT

1s bounds on Higgs couplings from 
FCC-ee projections. Fit performed in 

the EFT framework
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HIGGS-EW INTERPLAY
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Correlation between the Higgs and EW 
sector without a Z-pole run

Improved EWPO measurement is crucial!

1s bounds

correlation 
links

J. de Blas et. al. arXiv:1907.04311
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FCC-ee vs. OTHER FUTURE COLLIDERS

-- FCC-ee performance

J. de Blas et. al. arXiv:1907.04311

aTGCeff. Higgs
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TRILINEAR HIGGS COUPLING

from J. Gu

Updated with new 
HL-LHC projections
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SUMMARY

MEASUREMENTS

◉ FCC-ee will take Higgs measurements 
to the precision regime.

◉ One order of magnitude or more 
enhanced precision compared to        
HL-LHC in several Higgs couplings.

◉ Orders of magnitude better precision 
for EWPO compared to LEP/SLD.

◉ Measurements made at several energies 
from the Z-pole to above the top pair 
production threshold

◉ Precision measurement of both the 
Higgs and EWPO interlock the two 
sectors.

◉ A global fit is necessary for a complete 
picture of the constraints on all the 
Higgs couplings.

◉ Higher precision from a Z-pole run can 
reduce the cross-talk between the Higgs 
and EW sectors.

◉ Ideally, all Higgs, EWPO and Diboson 
measurements should be considered in 
a consistent EFT framework.

GLOBAL FITS
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THANK YOU
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HTTPS://FCC-CDR.WEB.CERN.CH
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