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The report…

Today:

● Where we stand

● Some examples
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Focus topic: 2 fermion final states

● Asymmetries on Z-pole
● Higher energies… 

○ e.g., 4-fermion operators, etc.
● …
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→ see overview two days ago [Daniel Jeans, link]
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#16-ew-precision-2-fermion-fina


New studies: τ polarization at FCC-ee
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María Cepeda [link]
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#119-tau-physics-at-fccee


Focus topic: ZH production and angular studies

Topics being discussed:

● Reconstruction of production and decay angles
● CP-violation in H-Z coupling
● Higgs couplings in HZ production
● CP-odd observables
● Global context, CP-conserving SMEFT,...

Many areas of work:

● Pheno
● MC
● Reco
● …
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New studies: CP-odd in ZH
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Pier Paolo Giardino [link]
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#66-prospects-for-new-discoveri


New studies: CP-odd in ZH
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 Gudrid Moortgat-Pick [link]

Study CP-odd HZZ couplings using transversely polarized beams at ILC
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#129-determination-of-cp-violat


New studies: ZZH anomalous couplings 
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Improve measurements by ~32% 
when considering 3 energy points 
(~8% when considering 2)

ZZ fusion has 
opposite correlation

Andrea Siddharta Maria [link]

“The (SMEFT) new Lorentz 
structures induced by BSM theories 
lead to different angular distributions 
and energy dependence”
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#66-prospects-for-new-discoveri


Focus Topic: H → ss̅ 

Light Yukawas out of reach at (HL-)LHC.
(Nearly) within reach at e+e- collider:
● Need strange jet tagging!

○ Which needs excellent particle identification 
and machine learning
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→ see also overview at Virtual Overflow Session next 
week Wednesday afternoon & Thursday afternoon 
[Caterina Vernieri, Wed. link, Thu link]

arXiv:1902.00134
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https://indico.cern.ch/event/1459975/
https://indico.cern.ch/event/1466526/
https://arxiv.org/abs/1902.00134


New developments for H → ss̅  (and not only for this…)

Strange-Yukawa interpretation of BR(H → ss̅)?
● “strong and weak Dalitz decays do not pose a 

severe problem on the determination of the 
strange Yukawa coupling”

● “necessity to define BR(H → ss̅) on the theory 
side ⇒ LHC Higgs WG”
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From Michael Spira (PSI) here

Fragmentation and hadronization impact taggers, and thus measurements
● See Wednesday plenary talk by Loukas Gouskos
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https://indico.cern.ch/event/1409233/#2-strange-higgs-decays-strong


New developments for H → ss̅  (and not only for this…)
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Alexis Maloizel [link]
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#110-measurement-of-hadronic-hi


New developments for H → ss̅  (and not only for this…)
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Alexis Maloizel [link]

Andrea Sciandra [link]

● Impact of detector design on flavor taggers…
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#110-measurement-of-hadronic-hi
https://indico.in2p3.fr/event/32629/timetable/?view=standard#124-detector-impact-on-flavour


New developments for H → ss̅  (and not only for this…)
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Alexis Maloizel [link]

Iza Veliscek [link]
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● …and ZH all-hadronic analyses
Andrea Sciandra [link]

● Impact of detector design on flavor taggers…
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#110-measurement-of-hadronic-hi
https://indico.in2p3.fr/event/32629/timetable/?view=standard#124-detector-impact-on-flavour
https://indico.in2p3.fr/event/32629/timetable/?view=standard#124-detector-impact-on-flavour


New developments for H → ss̅  (and not only for this…)
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Alexis Maloizel [link]

Iza Veliscek [link]
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● …and ZH all-hadronic analyses
Andrea Sciandra [link]

● Impact of detector design on flavor taggers…

Taikan Suehara [link]● Train flavor tagger with new transformer architecture and full simulation /19

https://indico.in2p3.fr/event/32629/timetable/?view=standard#110-measurement-of-hadronic-hi
https://indico.in2p3.fr/event/32629/timetable/?view=standard#124-detector-impact-on-flavour
https://indico.in2p3.fr/event/32629/timetable/?view=standard#124-detector-impact-on-flavour
https://indico.in2p3.fr/event/32629/timetable/?view=standard#94-strange-tagging-with-ild-fu


New developments for H → ss̅  (and not only for this…)
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Alexis Maloizel [link]

Iza Veliscek [link]
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● …and ZH all-hadronic analyses
Andrea Sciandra [link]

● Impact of detector design on flavor taggers…

Taikan Suehara [link]● Train flavor tagger with new transformer architecture and full simulation

ATLAS-FTAG-2023-01 [link]
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#110-measurement-of-hadronic-hi
https://indico.in2p3.fr/event/32629/timetable/?view=standard#124-detector-impact-on-flavour
https://indico.in2p3.fr/event/32629/timetable/?view=standard#124-detector-impact-on-flavour
https://indico.in2p3.fr/event/32629/timetable/?view=standard#94-strange-tagging-with-ild-fu
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/FTAG-2023-01/fig_08.png


Other topics: FCC-ee Higgs mass measurement
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Gregorio Bernardi [link]

Stat. 
only Total /19

https://indico.in2p3.fr/event/32629/timetable/?view=standard#111-expected-measurements-of-t


Other topics: electron Yukawa
Is the Higgs mechanism responsible for defining all of our chemistry, 
i.e., the mass of the electron?

FCC-ee monochromatization
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Per IP and 
per year

David D’Enterria (FCC-ee) 
and Vladimir N Litvinenko 

(ERL) [link]

*ReLiC
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https://indico.cern.ch/event/1240786/contributions/5215807/attachments/2591776/4473001/CERC%20and%20RELIC%20at%20125%20GeV%20short%20(1).pdf


Other topics: Heavy neutral leptons in Higgs decays

● ILC full detector simulation
● mZ < mNd < mH 
● BR(H→νNd)BR(Nd→lW) < 0.1% 

(at 2σ)
● 25x higher significance 

compared to HL-LHC
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Simon Thor [link]
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https://indico.in2p3.fr/event/32629/timetable/?view=standard#95-searching-for-heavy-neutral


Summary
● Lots of interesting results produced over the last year(s)

○ People are assigned and are writing their reports 

● Several new and interesting results shown in this workshop

● Quite some crunch time ahead of us!
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https://gitlab.in2p3.fr/ecfa-study/ECFA-HiggsTopEW-Factories/-/wikis/WG1-HTE 

Please join our WG1 overflow session next week 

Wednesday afternoon & Thursday afternoon (virtual only) 

[Wed. link, Thu link]
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https://gitlab.in2p3.fr/ecfa-study/ECFA-HiggsTopEW-Factories/-/wikis/WG1-HTE
https://indico.cern.ch/event/1459975/
https://indico.cern.ch/event/1466526/
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