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ECFA Higgs/top/EW factory studies

What can the various e+e− collider proposals

(ILC, CLIC, FCC-ee, CEPC, C3) achieve in the field

of Higgs/top/EW ?

⇒ input for the next ESPPU

Very hierarchical structure: Top level:

WG1: Physics Performance

Jorge de Blas (U. Granada), Patrick Koppenburg (Nikhef),

Jenny List (DESY), Fabio Maltoni (UC Louvain / Bologna)

WG2: Physics Analysis Methods

Patrizia Azzi (INFN-Padova), Fulvio Piccinini (INFN Pavia),

Dirk Zerwas (IJCLab/DMLab)

WG3: Detector R&D

Mary-Cruz Fouz (CIEMAT), Giovanni Marchiori (IN2P3, APC Paris),

Felix Sefkow (DESY)

⇒ focus here: WG1 ⊕ WG2 connections
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Very hierarchical structure (cont.):

WG1: Jorge de Blas, P. Koppenburg, J. List, F. Maltoni

WG1-PREC: Adrian Irles (IFIC), Andreas Meyer (DESY), Ayres Freitas (U.

Pittsburgh), Paolo Azzurri (INFN Pisa)

WG1-HTE: Chris Hays (U. Oxford), Fabio Maltoni (U. Louvain) Karsten

Koeneke (U. Freiburg)

WG1-SRCH: Aleksander Zarnecki (U. Warsaw), Rebeca Gonzalez Suarez

(U. Uppsala), Roberto Franceschini (U. Rome 3)

WG1-FLAV: David Marzocca (INFN Trieste), Pablo Goldenzweig (U. Rochester),

Stephane Monteil (U. Clermont Auvergne)

WG1-GLOB: Alexander Grohsjean (U. Hamburg), Jorge de Blas (U. Granada),

Junping Tian (U. Tokyo), Marcel Vos (IFIC), Sven Heinemeyer (IFT)
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But the real work is done now in the Focus Topics

Announcement/overview document: arXiv:2401.07564

− what can be done at
√
s = 250 GeV?

− is higher energy beneficial?

− common aspects of the four/five collider proposals

− differences, (dis)advantages, . . .
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Focus topics: overview

GLOB, PREC: natural spanish involvement
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Focus Topic Expert Teams (I):

GLOB/SH’s favorite (I):
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Focus Topic Expert Teams (II):

PREC:

GLOB:

GLOB/MV’s favorite(?):

Sven Heinemeyer, XVI CPAN Days (Complutense, Madrid), 20.11.2024 7



Focus Topic Expert Teams (III):

PREC:

SH’s favorite (II):
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Focus Topic Expert Teams (IV):

PREC:
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Focus topic 8: EXscalar
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Two different “light scalar topics” to be studied: [taken from A. Zarnecki ’23 ]
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Two different “light scalar topics” to be studied: [taken from A. Zarnecki ’23 ]
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Results presented in the ECFA HTE meeting in Paris [R. Franceschini ’24 ]
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Results presented in the ECFA HTE meeting in Paris [R. Franceschini ’24 ]
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Focus Topic 3: HSelf

The simple THC case: [taken from J. Tian]
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SM triple Higgs coupling: comparison of all colliders:

⇒ Many remaining open questions! κλ := λhhh/λ
SM
hhh
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Open question I:

Analysis focuses on κλ ≡ 1 (SM case)

Requirement of FOEWPT may yield κλ ∼ 2

Q: how do the experimental precisions change for κλ 6= 1?

Open question II/III:

Analysis assumes that only one Higgs boson exists (SM case)

Requirement of FOEWPT easily results in additional Higgs bosons

Q: Impact of additional Higgs boson on κλ determination?

Q: Determination of BSM THCs?
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Improvements: κλ from di-Higgs [M. Vos ’24 ]
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Improvements: κλ from di-Higgs

⇒ note: these are other 20%! overall improvement even better!
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BSM Higgs sectors can behave very different from SM Higgs [M. Vos ’24 ]

⇒ much more complicated structure, huge radiative corrections
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BSM Higgs sectors can behave very different from SM Higgs

[K. Radchenko ’24 ]

⇒ much more complicated structure, huge radiative corrections
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New insights: κλ from single Higgs [M. Vos ’24 ]

Analyses so far:

1L EFT contributions

− only upper diagram taken into account

− lower-type diagram can give similar

contributions

− single Higgs EFT analysis “too optimistic”

⇒ has to be redone
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[C. Leonidopoulos ’24 ]
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[C. Leonidopoulos ’24 ]

Sven Heinemeyer, XVI CPAN Days (Complutense, Madrid), 20.11.2024 23



[C. Leonidopoulos ’24 ]
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[C. Leonidopoulos ’24 ]
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[C. Leonidopoulos ’24 ]

⇒ I hope it is worth the effort!!
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