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Overview

Higgs cross section (HZ)
studied leptonic channel

m?ecoil = (\/_ - E“)Q - |ﬁ€€|2

Higgs to 1invisible searches
studied leptonic and hadronic channels

Searches for new scalars
started with leptonic channel

Studies performed using Delphes and Whizard / Madgraph.



FCC-ee, 5 ab™ at (s = 240 GeV
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Main selection: Z mass, Z trans. and long. momentum,
accolinearity, ...

Cross section uncertainty of 0.7% with 5ab™ at 240 GeV

Looking at hadronic channel and adding mass measurement. 3



Higgs to invisible searches - leptonic channel
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branching ratio to invisible Also studied here

https://arxiv.org/abs/1605.00100



Higgs to invisible searches - hadronic channel
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Further optimization with b-tag category, ML,



es for new scalar
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Limit on k

Decay-mode independent searches for new
scalar bosons with the OPAL detector at LEP

The OPAL Collaboration

Absteact

This pager deseribes topological searches for neutral scalar bosots $° produced m ssociation
with » Z° howon via the Bjorkm jeoces e*e” — §%2° st contreof mass energios of 31 G\’ and
183-209 GeV. Thewe searches ace based cn stodies of the secoll mass spectrum of Z° — o*e”
and p* u~ events and on & sonrch for S°Z° with Z% —» o9 and S° — et or photoss. They cover
the decays of the §® into an arbiteary combination of hadrons, leptoss, photoss and invikbde
particles ax well s the possibiliey that 3t might be stalide

No lndication for & sigsal is foumd in the data and upper limits on the eroes soction of the
Bjorken proces ate caleulatod. Crosssection limits ane given o tenmnn of a scale fuceor k with
respect 1o the Standand Meded cross section for the Higgs-strablung proomss ete” — HE,Z°

These testilts can be interprvted i geasral sorsarion independently of the decay modes of
the §°. The examples conmsblomd hom are the produection of & siagle sew sealar particle with
decay width smaller than the Setector smam resolstion, and for 1he first titoe, two soemarion with
comtinuogs s distributions, dee 1o a single very broad stase or seveeal statos close in mas
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Searches for new scalar

Explore complete FCC-ee dataset

Phase Run duration | Center-of-mass Integrated Event

(years) Energies (GeV) | Luminosity (ab™ h Statistics
FCC-ee-Z 4 88-95 150 3 x 10" visible Z decays
FCC-ee-W 2 158-162 12 10 WW events
FCC-ee-H 3 240 5 10° ZH events
FCC-ee-tt 5 345-365 1.5 10° tT events

Model independent search to be complemented by search with
explicit scalar boson signatures



Conclusion

Retraining team for FCC-ee studies

Aiming to extend, document, and preserve set of FCC-ee
studies.

Focus on detector qualification

Studying

e Z/H cross section and mass

e Higgs to invisible (leptonic and hadronic channels)
e Scalar boson search

e Higgs to bb,cc,gg couplings (not mentioned here)



