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e Yukawa via s-channel e’e: —» H production

m Higgs decay to e*e" Iis unobservable: BR(H—e*e) oc m * ~ 5-10°

m Resonant Higgs production considered so far only for muon collider:
o(uu—H) ~ 70 pb. Tiny x_Yukawa coupling = Tiny o(ee—H):
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m Can we exploit the huge luminosities Js=m. (~2-10% cm2s)
expected at FCC-ee to carry out the e
- -ee
measurement? oo 100 | CEPC -
. £ ™ ILC-UD. i
IFF we can monochromatize the beamsto s CLI%*E’fcp -
reach dvs ~ 4 MeV (natural Higgs width), = 10}
and know m, within few MeV, FCC-ee NG e
running at H pole mass would produce 1 o e

300 Higgs bosons per 1 ab™. E.. [GeV]
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Signal & backgrounds simulation

B PYTHIA8 e*e” at vs = m = 125 GeV to generate 10 final-states for Higgs
signal plus backgrounds (s-channel Z/~*, plus all t-channels):
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m Very-rare counting experiment. Most significant channel H - WW* - |vjj:

E . <5245Gey ¢« Kilse‘e—qqg

iLj2 _
m,,, > 12 Gevic? « Kills e*e*—qqg

E__>10GeV « Kilse'e—qg

lepton

ME>20Gev  « Killsee—qg
m,. <3GeVic?  « Kills e'e—tr
BDT MVA « Kills e'e—WW?* continuum

(exploits opposite W* polarizations in H decay)

qq: o= 22pb = ofafter)=4ab
TT o= 1pb = ofafter)=2.6ab
WW*, o= 16.3fb= of(after)=2.7 fb
HWW*. o= 23ab = o(after)=8ab
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ForL =10 ab*

S/VB =80/v27000 ~ 0.5
Significance = 0.5




e* Yukawa coupling at FCC-ee(125)

B Counting experiment combining signal+backgds in 10 Higgs decay channels:

Ezg Significance. e’e’— H, |s = 125 GeV 5_ ® Monochromatization working points:
gm S < 1o dvs=6 MeV, L_= 3 ab* (baseline)
& dvs= 10 MeV, L _ =7 ab™ (optimized)

g 30 evidence of ee -~ H would require

2

4 exps. running ~2 years at Higgs pole

Upper Limits / Precision on K,
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B Preliminary upper limits on electron -
Yukawa «_coupling expected at SM-level ¢
. . I Standard Model 1

Limits on k_are X100 (X30) better "F -

- 25 35 % : d= e

than at HL-LHC (FCC-hh). 107 £ E 2 2 e &%

N.B.: Upper limits in this plot derived with a more

. . . '
U nique opportunity to constrain Ke Yukawa! optimistic working point (work in progress)
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