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Future directions: precision and energy
• The Higgs remains our central  goal 

because is tied to many open questions

－ EWSB, flavor, CP violation, hidden 
sector, and the stability of the 
universe

• Given the level of consistency of the SM 
we expect new physics effects to be 
small

• The extreme precision at e+e-collider is  
crucial to identify small deviations from 
SM predictions and point to the scale of 
new physics.

• The energies available at a multi-TeV 
collider are complementary and they 
allow to probe directly multi-TeV new 
physics.
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The HL-LHC Higgs programme
• Run 1 (25/fb) : 

Higgs discovery 
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• Improvements in tools will bring results 
beyond expectation

H→cc• Run 2 (139/fb) : 

Higgs couplings 

• Run 3 (332/fb) : 

Higgs precision 

program

• Run4 and beyond 
(3000/fb) will bring 
a 6-fold increase 
in statistics 
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The legacy of  the LHC + HL-LHC
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Measurements of HH production/Higgs self coupling will remain 

unbeaten until FCC-hh

• HL-LHC projections for the ESPPU 

based on Run 2 data: 

－ 1.6-3.6 % on main couplings 

－ 3-7% on 𝑯 → 𝝁+𝝁- and 𝑯 → 𝒁𝜸
－ < 30% on Higgs (trilinear) self-

coupling 

• Analyses and tools improving fast

• Theory could become main 

limitation
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FCC-ee: a Higgs factory
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Unique possibility: direct access to the 

electron Yukawa through s-channel 

Higgs production?

• Incredible precision

• Model independent results

Higgs Couplings



FCCee: More  than a Higgs Factory
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Z pole: 

6  x 1012 Z

WW Threshold:

2.4  x 108 WW 

ZH @ 240 :

2.2  x 106  H 

350-360 GeV :

2.6 x 106 top 

+ 370k ZH 

+92 k WW →H

• Exploiting these huge samples 

requires understanding detector 

systematics, beam properties, 

backgrounds — and theory — at 

a completely new level.

• Operation at the Z pole poses the most 

demanding experimental challenges
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Detectors Concepts
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Detector Concepts
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Impressive R&D for CEPC
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More efficient Klystrons 

(87%)

Automatic production of magnets
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Reaching the goal
• CEPC was not 

included in China’s 
15th Five-Year Plan 
(2026–2030)

• Accelerator and 
detector R&D 
continues, including 
applications/upgrades 
for BEPCII

• Looking toward a 
major partnership with 
FCC and identifying 
common interests and 
technologies

• If FCC construction is 
not officially approved 
before 2030, the 
CEPC proposal would 
be resubmitted to the 
Chinese government
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• The ESPPU has 
concluded. 

• Key points regarding FCC:

－ Overwhelmingly strong 
endorsement of the 
physics and strategic 
case for FCC-ee as the 
next flagship collider at 
CERN

－ A descoped/staged 
FCC-ee is preferred to 
other options as the 
alternative

• Council has approved the 
strategy and given CERN 
a mandate to prepare 
FCC-ee for a 2028 
decision
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Are we ready for 2028 ?
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1. Detector readiness

– Are we on a credible path to TDRs? 

2. Physics + theory readiness

– Can we exploit the precision that the machine promises?

3. Machine / Running strategies / Possible descoping

－ Do we know enough to define the machine — while preserving 
physics flexibility?

4. Community / collaboration readiness

– Could we form strong experimental collaborations rapidly after 
approval?


