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● The first-phase LHC legacy:

  (a) the discovery of the Higgs boson

  (b) the indication that signals of new physics around the 
TeV scale are, at best, elusive

  (c) the rapid advance of theoretical calculations: 
precision measurements, from the Higgs to the flavour 
sectors

  (d) the extraordinary achievements of the accelerator 
and of the detectors
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      Beginning of the end? Too early to despair… J.Song 
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● FCC CDR I  (EPJC2019) wrote:

“After 10 years of physics at the Large Hadron Collider, the particle physics 
landscape has greatly evolved. The proposed lepton collider FCC-ee is a high-precision instrument to study the Z, W, Higgs and top particles, and offers great direct and indirect sensitivity to new physics. Most of the FCC-
ee infrastructure could be reused for a subsequent hadron collider FCC-hh. 
The latter would provide proton–proton collisions at a centre-of-mass 
energy of 100 TeV and directly produce new particles with masses of up to 
several tens of TeV. It will also measure the Higgs self-coupling with 
unprecedented precision. Heavy-ion collisions and ep collisions would 
contribute to the breadth of the overall FCC programme.”
                                                                        ⇒  Higgs_Precision@FCC-ee
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● FCC_ee

10^6 e^+ e^- → HZ (5/ab, 3years)
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● Higgs precisions@FCC_ee 7



● Absolute measurement of the Higgs couplings to Z and 
Gamma_H: a starting point for the Higgs_precision@FCC-ee!
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●  Higgs signal strengths@LHC
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● g_HZZ / g^SM_HZZ < 1 indicates the existence of 
additional Higgs bosons participating in EWSB:

            g^2 ~ 1- (Z_6 v^2/M_Heavy)^2  [2HDM]

● EWPT (FCC-hh … M.Son) 
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● Higgs precisions@FCC-ee(repeat)
11



● dg_Hgg/g_Hgg ~ 1% 12



S.Y.Choi, JSL, J.Park, e-Print: 2110.03908 [hep-ph]

● Wrong-sign H_1 coupling might imply large heavy Higgs Yukawa couplings 13



● dg_Haa/g_Haa ~ 1% 14



● Summary  : Higgs_Precision@FCC-ee
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● Summary: whole FCC 
programme 

FCC-ee dictates  the ‘position’ of 
NP and then FCC-hh directly 
probes NP there equipped with 
precise PDFs from FCC-eh

 

                                            D,W.Jung, P.Ko, JSL, e-Print: 1111.3180 [hep-ph] (PLB)
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   BACK UP



● Decay widths and Brs of the SM Higgs



● Wrong-sign bottom-quark Yukawa (LHC): a 
preference of the positive sign at ~ 1.5\sigma 



● Target precisions@FCC-hh (rare decays)  FCC-eh is 

needed to pin down PDF for \mu 



● Trillinear Higgs self-coupling (FCC-hh): ~8(~2)% with  3(30)/ab



● The electron Yukawa: H_run@FCC-ee with √s≃129.09 GeV



● Higgs precisions@FCC-ee(repeat)  and @FCC-eh 
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